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N the treatment of simple fractures of the shaft of the femur, the 

necessity for some form of traction or internal fixation is well 
recognized. Ordinarily complications seldom occur in cases that are 
treated in this way. On the other hand, cases of fracture of the shaft 
of the femur that are admitted to an army general hospital present 
much more difficult problems of treatment and the possibilities for 
unfavorable complications are greater. In the first place, the acci- 
dents of combat or military training involve high explosives, heavy 
mechanized equipment, or airplane crashes which produce extensive 
bone and soft tissue damage. In addition, the necessity for transfer 
of patients from one theater to another or from hospital to hospital 
interferes with desired continuity of treatment. Also, the super- 
vision of patients by many different surgeons in the various hospitals 
introduces the possibilities for divergent plans of treatment. With 
these facts in mind, we felt that a study of a large number of cases 
observed under such conditions would be valuable and might help 
to point the way toward the prevention of complications following 
fractures of the shaft of the femur. 


TYPE OF FRACTURES 
This is a survey of 124 consecutive fractures of the shaft of the 
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femur which we have observed during the past 15 months in Brooke 
General Hospital, San Antonio, Texas, one of the largest U. S. 
Army General Hospitals. We have purposely excluded fractures at 
the ends of the femur since the care of condylar fractures at the 


Fig. 1A. J. C., male, 22, simple fracture 
of the middle of the shaft of the femur in 
a jeep accident overseas, Oct. 6, 1946. 
Skeletal traction 6 weeks. Cast 2 months. 
Physiotherapy 5 weeks. Roentgenogram 


Fig. 1B. Roentgenogram showing union 

after application of 2 metal plates and 

iliac bone grafts. Patient wore brace for 

10 months after which union was solid 
and symptomless. 


shows limited union 5 months after acci- 

dent. Patient was placed in_ ischial 

weight-bearing brace and refractured the 
femur 4 weeks later. 


knee and fractures in the region of the hip is not the same as that 
of fractures of the shaft of the bone. In this group of 124 fractures 
of the shaft of the femur, 25 were in the upper third, 84 in the 
middle third, and 15 in the lower third. Only 28 of these patients 
received their entire treatment in the Brooke General ‘Hospital. 
The remaining 96 patients were injured elsewhere and received their 
initial treatment in other hospitals before being transferred to our 
service. The average age of the patients was approximately 25 
years. 


CAUSE OF FRACTURES 


Eighty-four of these patients received fractures of the shaft of 
the femur from automobile or other vehicle accidents. Nineteen 
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were due to explosions or to the effects of high velocity missiles. 
Of these, 12 were wounded in combat in World War II. Falls from 
a height, including parachute jumps, caused 13 fractures. The re- 
mainder were due to such miscellaneous causes as airplane crashes; 


Fig. 2A. S. L. L., male, 31, simple frac- 
ture of the middle third of the femur in 
an automobile accident, Mar. 1, 1946. 
Skeletal traction 8 weeks, had pneumonia 
immediately after the accident, placed in 
body cast, skeletal traction resumed for 5 
months. Roentgenogram shows limited 
union at the end of 7 months. Fitted with 


Fig. 2B. Roentgenogram showing union 
after application of metal plate and iliac 
bone grafts. Patient’s convalescence was 
prolonged because of similar fracture of 
the opposite femur which was also re- 
fractured and required application of 
metal plate and iliac bone grafts. Patient 
was in bed a total of 19 months. 


ischial weight-bearing brace. Refracture 
as soon as he began to bear weight. | 


blows from an airplane propeller or pathologic fractures. Eighty- 
six were simple fractures and 38 were compound. The relatively 
high incidence (30 per cent) of compound injuries was of course 
due to the uncommon trauma which produced the fractures in this 
series. 


CoMPLICATING INJURIES 


In such a group of fractures, which had resulted from unusually 
severe accidents, it is not surprising that many accompanying in- 
juries occurred. Of the 124 cases, 32 or more than one-fourth suf- 
fered serious complicating injuries. There were 8 cases of head 
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injuries, 5 cases of sciatic nerve injuries, 5 cases of associated frac- 
ture of the tibia, 2 cases of dislocation of the hip on the same side, 
2 cases of fracture of the patella, 2 cases of severe burns, 2 cases 


Fig. 3A. F. H., male, 23, compound frac- 
ture of the middle of the shaft of the 
femur by machine-gun fire Feb. 20, 1945. 
Debridement, plaster cast 3 months, skel- 
etal‘traction 1 month, cast 2 months. In 
spite of development of osteomyelitis, 
fracture healed and patient was able to 
bear weight in brace. Fourteen months 
after the accident, patient slipped and re- 
fractured the femur as shown in the roent- 
genogram. Eleven months after refrac- 
ture, the bone had healed. The only treat- 
ment possible was sequestrectomy and 
prolonged traction. 


Fig. 3B. Lateral ‘view of the refracture 
which occurred 14 months after original 
injury. 


of gunshot wounds of the abdomen, 1 case of severe chest injury, 
1 case of avulsion of the patella, 1 case of compound fracture of 
the pelvis, 1 case of traumatic amputation of the leg, 1 case of dis- 
location of the hip on the opposite side, and 1 case of traumatic 
amputation of the opposite side. Naturally, these complicating in- 
juries made the treatment of the fracture of the femur much more 
difficult and the chances for unfavorable final results more likely. 
In other words, the solution of the problem of the associated in- 
juries was often as difficult as the treatment of the fracture of 


the femur. 
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METHOpDs OF TREATMENT 


Some form of skeletal traction was used in 91 of these cases. In 
20 cases, a Kirschner wire or Steinmann pin was placed through 
the lower end of the femur above the knee and, in 71 cases, the 
wire or pin was placed through the upper end of the tibia. No ill 
effects were observed from traction in the upper end of the tibia 


Fig. 4A. J. M., male, 43, simple fracture 
of the middle third of the shaft of the 
femur from a blow by an airplane propel- 
ler, Feb. 20, 1946. Skeletal traction 6 
months, skin traction 1 month. Roentgen- 
ogram shows extent of union at the end 
of that time. Patient fitted with ischial 
weight-bearing brace. 


which was transmitted through the ligaments of the knee joint. It 
seems likely that the knee ligaments are stretched only in cases in 
which the pull is transmitted through the knee bent to 90 degrees. 
More than that, we feel that traction through the upper end of the 
tibia does not endanger knee motion as much as a pin through the 
lower end of the femur which may produce adhesions in the capsule 
of the knee joint. 


Eighty operations were performed for reduction, internal fixa- 
tion or reinforcement graft in this group of cases. Plates and screws 
were used in 33 cases, bone grafts and screws in 16 cases, plates 
and grafts combined in 30 cases, and screws alone in 1 case. Some- 
times several different operative methods of treatment were used 
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Fig. 4B. Roentgenogram showing refrac- 
ture 2 weeks after patient began bearing 
weight in brace 


Fig. 4C. Roentgenogram after fracture 
had been repaired by large onlay cortical 
bone graft and metal screws. 


Fig. 4D. Five months after bone graft, 

patient sustained fracture of femur and 

bone graft when physiotherapy was be- 
gun in bed. 


Fig. 4E. Roentgenogram after applica- 
tion of second bone graft and metal plate. 
Four months later patient was able to 
bear weight in walking spica. Eventually 
achieved solid bony union. 


at 
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in the same case as in refracture of grafts or re-lighting of old in- 
fections. It must be remembered that Brooke General Hospital 
was the terminus for the final treatment of fractures which had 
occurred in army installations all over the world. 


Fig. 5A. R. H., male, 32, fracture of Fig. 5B. Roentgenogram 10 months after 
femur while playing baseball May 5, application of metal plate, transfixion 
1946. Skeletal traction 4 months. Skin screws and iliac bone grafts. Complete 
traction 1 month. Roentgeffogram shows recovery and patient was able to return 
limited union after 5 months of treatment. to duty. 

It was considered unsafe to permit 

weight-bearing and reinforcement bone 

graft was advised. 


COMPLICATIONS OF TREATMENT 


In reviewing the cases observed in this hospital, we found a com- 
paratively high incidence of complications of treatment because of 
the aforementioned reasons of severe trauma, transfer from place 
to place, and lack of continuity of treatment. The principal com- 
plications were: 


Failure to reduce fragments with traction—35 cases 
Refracture or secondary fracture—21 cases 
Delayed or limited union—13 cases 

Non-union of fracture—12 cases 

Limitation of knee motion—12 cases 
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Mal-union of fracture—11 cases 

Infection due to injury—10 cases 

Infection from open operation—8 cases 

Shortening (1 inch or more)—7 cases 

Non-union of fracture after open reduction—6 cases 
Renal calculi—3 cases 

Thrombophlebitis—1 case. 


Fig. 6A. H. G., male, 20, simple fracture Fig. 6B. Roentgenogram 4 months after 
of femur in truck accident overseas, July application of metal plate, transfixion 
15, 1946. Skeletal traction 8 weeks, cast 8 screw and iliac bone grafts. Solid bony 
weeks. Roentgenogram shows limited union. 
union 4 months after the accident. Bone 

graft operation advised. 


Sometimes several of these complications occurred in the same 
patient at different stages of treatment, such as infection and non- 
union, mal-union and refracture, or non-union after multiple bone 
grafting procedures. In general, they were a group of difficult 
cases that had been sent to this hospital because complications had 
arisen elsewhere and some of the patients had been under treat- 
ment in other hospitals for 2 or 3 years before we first saw them. 
We were therefore faced with the unusual situation of overcoming 
long standing infection in the bone and soft tissues or correcting 
deformities and shortening or securing bony union that had been 
unobtainable previously. The gravity of these complications and 


q 
| 


STUCK-GREBE: FRACTURES OF FEMUR 743 


the methods arrived at in solving them impelled us to report our 
experience. 


FAILURE TO REDUCE FRAGMENTS WITH TRACTION—35 CASES 


This unusually large number of failures from conservative treat- 
ment was probably due principally to the transfer of patients from 
hospital to hospital. Naturally, continuous traction is much better 


Fig. 7A. M. K., male, 22, simple fracture Fig. 7B. Roentgenogram 4 months after 
of the femur in a jeep accident overseas, application of metal plate and iliac bone 
Dec. 26, 1946. Skeletal traction 8 weeks, grafts. Solid bony union. 
cast 8 wéeks. Roentgenogram shows mal- 

position and non-union. 


than periodic traction because in each change the same degree of 
flexion and abduction of the extremity is not secured. The repeated 
change of treatment also allows muscle engorgement, muscle spasm 
and sometimes actual contractures to develop. Some irreducible 
cases were those in the upper third of the shaft with abduction and 
external rotation of the proximal fragment which could not be cor- 
rected by manipulation. Another reason for acknowledged failure 
was that we were not content to leave fractures with slight engage- 
ment of fragments, over-riding or angulation. In summary we be- 
lieve that if general anesthetic is used at the time of the initial 
reduction of the fractured femur, there will be much less likelihood 
of over-riding or angulation. 
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REFRACTURES OR SECONDARY FRACTURES—21 CASES 


The most revealing feature of this entire study was the high in- 
cidence of secondary fractures in patients who had had previous 
apparent solid union. Even though we were dealing with young, 


Fig. 8A. R. A., male, 13, simple fracture Fig. 8B. Roentgenogram 6 months after 
of the shaft of the femur from automobile application of cortical bone graft and 
accident, July 8, 1946. Manipulation and metal screws. Solid union in good posi- 
cast for 3 months. Roentgenogram reveals tion. 
malunion in a position of marked angu- 

lation. 


healthy adults under constant observation and who were not dis- 
charged until the fractures were clinically healed, we still saw many 
patients with refractures through the bone. Insufficient bony con- 
tact, poor callus formation or inadequate new bone formation from 
bone grafts contributed to the lack of strength of the union. While 
it is true that we were more likely to re-observe the patients after 
refractures, it makes us wonder if the end results of case studies 
are always as optimistic as we think at first. It is apparent that 
fractures of the femur have a much longer healing time than we gen- 
erally assume and that long protection is needed to prevent later 


re-injury. 


DELAYED oR LimiTED UNION—13 CAsEs 


Even when fracture fragments were held in good position with 
properly applied traction, the time of healing sometimes extended 
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for 6 to 12 months. We therefore came to the conclusion that pro- 
longed immobilization did not ensure solid union even when bone 
was slowly forming. Sometimes a bridge of bone was formed on 
one side of the shaft but the space between the bone ends would not 
fill in. At other times, the fragments and new bone became sclerotic 


Fig. 9A. R. E. D., male, 19, simple frac- Fig. 9B. Roentgenogram 6 months after 
ture of the femur in automobile accident application of metal plate and iliac bone 
overseas, Aug. 6, 1946. Skeletal traction grafts. Solid bony union. 
7 weeks, cast 6 weeks. Roentgenogram 
shows union in marked angulation and 

displacement. 


for no apparent reason and we soon learned that this type of union 
could not be trusted. Fractures in the lower third of the shaft of 
the femur seemed to heal more solidly and more rapidly than those 
in the upper third. Nevertheless, if after 2 or 3 months, the roent- 
genograms did not indicate that bone growth was proceeding satis- 
factorily, we recommended a bone graft operation. We preferred 
to use several large bone grafts from the ilium as well as multiple 
bone chips between the fragments. Where there was limited union 
or partial union, reinforcement iliac bone grafts were found to 
shorten convalescence and to stimulate a much more solid growth 
of bone. Even though fractures may have felt firm to the patient 
and to the examining physician, if there was any question about the 
solidity of the union in the roentgenograms, we presumed that the 
patient was a possible candidate for a reinforcement bone graft. 
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We realize that this may appear radical but after we had seen many 
patients’ bones refracture while taking physiotherapy treatments 
or while beginning to bear weight in a brace or after trivial falls, we 
concluded that partial or limited bone union was not to be trusted. 


Non-UNION—12 Cases 


Ununited fractures of the shaft of the femur were not uncom- 
mon in this series because of the numerous infected fractures, soft 
tissue damage, loss of bone substance, marked comminution, and 
the uncontrollable multiple fragments sometimes observed. As a 
sequel of treatment, probably over-traction or separation of the 
bone ends was the most frequent cause of non-union. We seldom 
found that soft tissue between the bone ends was a factor in pre- 
venting union. Our plan of treatment was the usual procedure of 
waiting 3 or 4 months after all skin infection was completely healed 
before undertaking the use of bone grafts and plates. We found 
that multiple iliac bone grafts with plate fixation of the fragments 
and with chips of bone about the fragments produced the most rapid 
and most solid type of union. 


LimITATION OF KNEE Joint Morion—12 Cases 


We would have expected a large number of these patients to be 
left with marked limitation of knee joint motion when we recall 
that many of them had undergone prolonged treatment. The prob- 
able explanation of the good knee recovery was that we were deal- 
ing with young adults. We considered the ability to flex the knee 
to 90 degrees and to extend it to 180 degrees as essential to good 
functional recovery. ‘“‘Quadriceps setting” exercises while patients 
were in traction undoubtedly did much to preserve the tone of the 
muscles and to prevent adhesions. Another factor in preventing 
stiffness of the knee was that we decided early on the need for re- 
inforcement bone grafts and did not keep patients in traction for 
many months while awaiting the possibility of further bone growth. 
The only patients who remained in prolonged traction were those 
with infection in the bone or soft tissues which prevented the inser- 
tion of plates and grafts. 


MaAt-UNION AND ANGULATION OR OverR-RIDING—11 CASEs. 


Preliminary traction which was not properly applied or traction 
that was not maintained continuously during treatment or the use 
of casts without traction were the main causes for mal-union and 
angulation of the fractures. In fractures of the middle third of the 
shaft of the femur, there are strong muscle forces and powerful 
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leverage constantly pulling on the fragments. Such fractures are 
especially likely to become deformed if traction is not continued 
regularly. If there was.shortening, overlapping, or obvious defor- 
mity, we performed osteotomies to correct the deformity and at 
the same time applied multiple iliac bone grafts and plates. 


Fig. 10B. Roentgenogram 3 months after 
application of plate and_ transfixion 
screws. No bone graft was used because 


Fig. 10A. D. W. C., male, 34, compound 
fracture of the femur in automobile acci- 
dent, Aug. 24, 1946. Skeletal traction and 


cast 7 weeks. Roentgenogram shows de- 
layed union in unsatisfactory position. 
Bone graft advised. 


of old compound fracture. Fracture was 
solidly united 2 months after this roent- 
genogram was taken. 


INFECTIONS DuE To INJuRY—10 CASEs 


The standard debridement procedure and the use of sulfa drugs 
and penicillin have markedly decreased infections from compound 
fractures. Injuries from high velocity missiles cause much damage 
to the circulation about the bone and the resistance to infection is 
thereby diminished. Without the antibiotics and good surgical care, 
most of these patients would have developed chronic osteomyelitis 
(or “chronic traumatic osteomyelitis” as Sarroste calls it) that 
might have resulted in amputations or a lifetime of disability. For- 
tunately, these complications were not encountered in this group. 
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INFECTIONS FROM OPEN REpUCTION—8 CASES 


Open reduction and internal fixation of fractures of the shaft of 
the femur is only justifiable in ideal surroundings. Some of these 
patients who developed infections had been operated upon where 
the facilities were not adequate. Even so, most of the infections 


Fig. 11A. V. F., male, 31, gunshot fracture Fig. 11B. Roentgenogram 31% years after 

of femur, Apr. 15, 1944. Debridement, original accident and 6 months after ap- 

traction and cast, cortical bone graft and plication of metal plate and iliac bone 

non-union. Roentgenogram shows non- graft. Angulation has been corrected and 

union and marked angulation of frag- fracture has solidly healed. 
ments, 


could have been prevented if they had been recognized early and 
the wounds opened and drained promptly. When sulfa drugs and 
penicillin are used, the surgeon must be doubly careful to recognize 
symptoms of developing infection in the wound since the antibiotics 
prevent high fever and severe pain. There is often a false sense of 
security while the infection develops after which the wound breaks 
open or the patient’s symptoms become sufficiently severe to direct 
attention to the wound. The only safe rule is to examine the wound 
any time there is a slight increase in temperature or if the patient 
notices any undue pain or feeling of malaise. 


SHORTENING (ONE INCH OR MoreE)—7 CASES 
The reason for the low incidence of shortening in this series was 
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that all the patients were kept under treatment until most of their 
deformity was overcome. Even though we recognized that some 
fractures can heal solidly in a position of overlapping, we ordinarily 
did not accept such deformity and made an effort to correct it. We 
were decided in this by observing that many of the overlapped frac- 
tures later suffered secondary fractures or angulation. If there was 
persistent overlapping, we felt that the fracture should be reduced 
by open reduction and the fragments secured with a plate supple- 
mented with multiple iliac bone grafts. In this way, much of the 
shortening could be overcome and the final result was considerably 
better. 


Non-UNION AFTER OPEN REDUCTIONS—6 CASES 


Open reductions and internal fixation of simple fractures of the 
shaft of the femur, even when there is no infection, are likely to be 
followed by delayed or non-union. The dissection of the periosteum 
necessary to apply the plate often interferes with the blood supply 
to the ends of the bone. Plates and screws have a tendency to hold 
the bone ends apart as healing progresses and this often results in 
non-union. In some cases that had had previous bone grafts, non- 
union developed because the initial bone graft was too small or was 
not supplemented with bone chips. In any case of non-union we 
advised multiple iliac grafts and bone chips and metal plates as the 
most ideal fixation and the most likely to succeed. 


RENAL CALCULI—3 CASES 


In patients who have been kept in bed for many months and who 
have had infection in the soft tissues and atrophy of the bone, there 
is a strong tendency to formation of calcium deposits in the urinary 
tract. Probably the reason for the low incidence of this complica- 
tion in this series was due to the fact that we were dealing with 
young, healthy adults. Also, when we developed the practice of 
bone grafts to supplement inadequate union of the fracture or to 
hasten convalescence, the time interval that these patients were kept 
in bed was much reduced. In any case this will tend to reduce the 
liability of kidney complications. 


THROMBOPHLEBITIS—1 CASE 


When we consider the frequency of thrombophlebitis after ab- 
dominal operations, it is strange that it does not occur more often 
following fractures of the shaft of the femur, especially since there 
is danger of pressure of the fragments on the large vessels in the 
thigh. However, again we were dealing with a group of healthy 
young adults and they were less likely to suffer this complication. 
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Moreover, traction was instituted early on all these patients and 
the extremity was kept in an elevated position while it was in 
traction. 


CONCLUSIONS 


We have made a study of 124 cases of fracture of the shaft of 
the femur which we have observed in Brooke General Hospital in 
the past 15 months. We have observed an unusually large number 
of unfavorable complications of treatment because these fractures 
resulted from severe trauma, most of the patients were transferred 
from hospital to hospital during treatment, and many suffered severe 
associated injuries that interfered with treatment. We found that 
good reduction is an essential to solid union. Conversely, refrac- 
tures were more common than we had supposed and were probably 
due to inadequate reduction or inadequate previous treatment. De- 
layed union or limited union was the most frequent problem we 
encountered. We came to realize that early reinforcement bone 
grafts hastened recovery and prevented later secondary refractures. 
Ununited fractures of the shaft of the femur were treated with 
multiple iliac bone grafts which produced the most solid union. 
Early bone grafting to hasten union of the fractures did much to 
prevent knee stiffness, while quadriceps training during convales- 
cence prevented adhesions and ultimate disability. Angulation of 
the femur was common and was corrected by osteotomy and bone 
grafts as soon as recognized. Infections of the bone or soft tissues 
were quite uncommon in spite of the fact that most of these patients - 
had suffered severe injuries. The use of antibiotics undoubtedly 
reduced the incidence of infection but we found that antibiotics were 
likely to mask symptoms if infections were developing. The appli- 
cation of plates alone very often resulted in non-union or delayed 
union. We found that if fractures were exposed for a plating pro- 
cedure it was advisable to add bone grafts about the fracture to 
speed the formation of new bone. By studying a large group of 
fractures of the shaft of the femur in which there was a high inci- 
dence of complications, we learned much about the difficulties to 
be expected and the solutions to be worked out that would not have 
been gained from a group of simple uncomplicated cases. 


DISCUSSION 
Lr. Cot. ALFRED A. GREBE 


San Antonio 


I believe that Dr. Stuck has very ably discussed the many prob- 
lems that may arise as complications of fractures of the shaft of the 
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femur as seen in a comparatively large number of cases observed 
over a relatively short period of time. About all that I can hope 
to add to his paper is emphasis on certain points which he has 
already mentioned. 


Dr. Stuck has cited an incidence of 21 refractures in a group of 
124 cases. This is the complication which first prompted our study 
or analysis of the causes, treatment and results of fractures of the 
shaft of the femur. 


Fig. 1. 


Very early in our observations and treatment of these cases we 
arrived at the conclusion that there were altogether too many re- 
fractures in this group. I believe we have had an opportunity to 
form some sound opinions as to the causes of refracture and I am 
certain that our present methods of treatment have reduced this 
complication to almost zero. 


We happen to have one case in this series that to me represents 
several complications each of which might have been avoided if 
recognized earlier and treated along lines different from those 
actually employed. 


This is the case of a 33 year old soldier who sustained a simple 
fracture of the shaft on 23 Nov. 1945 in a jeep accident overseas. 
His initial treatment on the day of injury was in a General Hos- 
pital overseas and consisted of skeletal traction which was continued 
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for 2 months. At the end of this time he was placed in plaster and 
returned to the Zone of Interior. Upon his arrival at a General 
Hospital in the States, skeletal traction was again employed and 
this was continued until 27 May 1946, 6 months after injury, at 
which time he was made ambulatory in a non-weight-bearing brace. 
Figure 1 shows the position of the fracture fragments 6 months 
after the patient’s injury when the decision was made to fit him with 
a brace. In the light of our experiences with this series of cases, we 
do not accept this position as satisfactory and recognizing our fail- 
ure to accomplish reduction by traction, we believe that open reduc- 
tion is indicated. Moreover, we do not feel that it takes a period 
of 4 or 5 months’ observation to determine whether or not reduc- 
tion is likely to be accomplished by other than operative means. 


Fig. 2. 


The second x-ray (fig. 2) was made within a week of the first 
one and shows a refracture through the fragile callus bridges. I 
believe that we now would recognize that the abnormal shearing 
stress on this callus would be very precarious even though it were 
much more abundant than we see in this case. From the eburnated 
appearance of this callus and the large gap which is present just 
above the distal fragment, we do not expect much increase in callus 
formation regardless of the length of time immobilization is con- 
tinued. Refracture therefore, in this case, is attributed to 2 factors: 
unsatisfactory reduction, and limited union. 
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Approximately 2 weeks after the refracture, an operation was 
performed and internal fixation was by means of a plate and a cor- 
tical onlay graft. Postoperative treatment consisted of immobiliza- 
tion in plaster for 3 months followed by suspension and traction. 
Ten months later he was again made ambulant in a brace but by 
this time he was so debilitated that prolonged physiotherapy was 
necessary before he could really use the brace. He came under our 
care at about this time and repeated x-ray studies showed very little 
evidence of new callus formation. 


Fig. 3. 


Figure 3 shows the state of healing 3 years and 2 months after 
his injury and approximately 18 months after the cortical graft. We 
still did not feel that union was sufficiently strong to warrant full 
weight-bearing and, there being no evidence of new callus forma- 
tion after many months’ observation, a decision was made to do a 
reinforcement graft using iliac bone. 


The next point that I would like to stress is the apparent superi- 
ority of cancellous over cortical bone as grafts for these fractures. 
After seeing many cases similar to this one, we have practically 
abandoned the use of cortical bone for grafts of the femur. We 
use iliac grafts almost routinely in fractures which come to us sev- 
eral weeks post trauma and which require open reduction. Some 
surgeons seem to prefer massive onlay cortical grafts because of the 
stabilizing effect on the fracture when fixed with several screws. 
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Our experience has shown us that cortical grafts are slow to incor- 
porate and are easily fractured. We feel that the rapidity with 
which cancellous bone is incorporated at the fracture site is a factor 
which far outweighs the importance of a graft as an internal splint 
in the overall healing process. For these reasons we depend on 
metallic plates for rigid internal fixation and cancellous bone for 
its superior osteoblastic properties when an open reduction and 
bone graft is indicated for a fracture of the shaft of the femur. 


I would like to thank Dr. Stuck for affording me the opportunity 
of working with him on this very interesting study and for the 
privilege of discussing his excellent paper. 
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DISLOCATED DISC OF THE LUMBAR REGION 
Statistical Analysis of Series of Cases 


James G. Lyerty, M.D., F.A.C.S. 
and 
VERNON T. Grizzarp, M.D. 


Jacksonville, Fla. 


a HIS discussion is limited to the discs in the lower lumbar region, 
and nothing is to be said about those in the cervical or dorsal 
areas. Numerous papers have been written on the subject, and for 
a general study of the condition one is referred to the voluminous 
literature already published. We thought it would be of interest 
to review a series of cases and present a statistical analysis of the 
history, symptoms, findings, laboratory examinations, operations 
and results over a period of time. 


It has been 14 years since Mixter and Barr put the syndrome of 
dislocated disc in the lumbar region on record as the cause of low 
back pain and sciatica. Since then numerous papers have been writ- 
ten on the subject by Semmes, Love, Spurling, Teachner, Fincher, 
Keegan and others. It is now a well established fact that the syn- 
drome of low back pain and unilateral sciatica is caused by a dis- 
located disc in the lumbar region in the majority of cases. It is true 
that there are cases of low back and leg pain caused by other con- 
ditions such as pelvic disease, osteo-arthritis and malignant tumor 
of the spine, and tumor of the cauda equina, but most of these, with 
the exception of spinal cord tumor, do not produce the characteristic 
neurologic findings as seen in dislocated disc. 


The lumbar region is a freely movable part of the spinal column, 
but a disc lying between the bodies of two vertebrae may be subject 
to strain or trauma seen in every-day life. The lumbar discs are 
strongly supported by the longitudinal ligaments in front of and 
behind the spinal column. These strong ligaments lie in the midline 
and run a vertical course up and down the spine, but they have a 
lateral extension along the intervertebral discs for further support. 
The weakest part of the disc is laterally and posteriorly where the 
ligament is thinnest. The posterior part of the disc capsule is sub- 
ject to trauma, probably because the severest strain from heavy 
lifting is produced by a spine bent forward and stretching the pos- 
terior capsule of the disc. The outer layer of the disc is a firm 
fibrous capsule called the annulus fibrosus, which is similar to the 
outer casing of an automobile tire. The inner portion of the disc 
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is a soft, semi-gelatinous, rubbery substance called the nucleus pul- 
posus. If the outer layer or annulus becomes bruised or ruptured, it 
allows a protrusion with herniation of the soft nucleus pulposus. 
This protrusion is apt to occur postero-laterally near the exit of the 
nerve root at the intervertebral foramen. Then the sciatica and 
neurologic findings may be found in the leg along the course of the 
nerve root involved. If the disc is weakened from slight injury, it 
may bulge with slight herniation. This may happen in the early 
stage before the actual rupture of the capsule. It may bulge with 
slight herniation. This may be the cause of the low back pain pre- 
ceding the sciatica, sometimes for months or years. It has been 
shown by Spurling and others that there are sensory nerve fibers 
in the annulus fibrosus. No doubt the abnormal stretching and bulg- 
ing of the capsule irritate the nerve fibers and cause the low back 
pain. 

The most frequent site for a dislocated disc has been the fourth 
or fifth lumbar interspace in 96 to 98 per cent, according to various 
writers. The discs involved in our series have been at the third, 
fourth and fifth lumbar ‘interspaces with the majority at the latter 
two. 


TaBLeE 1. Dislocated Lumbar Discs 


Discs 122 
Patients 121 
Duplications 1 
Male 83 68% 
Female 39 32% 


There has been made a study of 122 cases operated on one or two 
years ago. It is felt that at least one year should elapse from the 
time of operation to determine the postoperative result. It is 
noticed from the table that there were 121 patients; one patient 
was operated on twice but on different hospital admissions. As the 
table shows, 68 per cent were males and 32 per cent females; this 
ratio is to be expected, since dislocated discs occur in people subject 
to severe strain, trauma and physical labor. Most of the cases 
occurring in females resulted from injuries, falls or work about 
the house. 


TABLE 2. Age Groups 


Years Number Percentage 
21-30 23 18.9 
31-40 45 36.9 
41-50 37 30.3 


51-60 12 


9.8 
61-70 5 4.1 
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As seen in the table of age groups, the greatest frequency oc- 
curred in the fourth and fifth decades, 36.9 and 30.3 per cent 
respectively. 


TABLE 3. Symptoms 


Number Percentage 

Injury 97 80 
Back Pain 114 93 
Leg Pain 122 100 
Sensory Change 80 65 
Pain on: 

Coughing 93 76 

Sneezing 84 69 

Straining 69 55 
No Pain on: 

Coughing, 

Sneezing or 

‘Straining 19 15 


Symptoms: A carefully taken history is most important in the 
study of any patient. We always look for a history of injury in 
any patient with low back pain or sciatica. It is felt that injury is 
responsible for the tear and herniation of the disc. It is not always 
possible to obtain a history of injury, but in the majority of cases, 
80 per cent in our series, this history can be obtained. It usually 
can be found that the patient felt a snap, strain, or pull in the lower 
back while doing heavy lifting, bending, stooping or twisting. Some- 
times the injury is a fall, sitting down hard, or falling on one hip. 
Sometimes it is so slight that the patient forgets it, or the trauma 
may have occurred some years previously, so that one cannot obtain 
a history of injury in every case. 


Low back pain is the first symptom of a dislocated disc. It 
usually precedes the sciatica or leg pain some days, weeks or months, 
whether or not there is a definite history of trauma. In a small 
percentage of cases no history of back pain was obtained. How- 
ever, back pain was present in 93 per cent of this series. 


Leg pain or sciatica was present in 100 per cent of these cases. 
The pain extends down the leg along the course of the sciatic nerve 
in the distribution of the root involved. By the location and distri- 
bution of the pain one may suspect the location of the dislocated 
disc. In a few cases there was pain in the opposite hip or thigh, 
but not all the way down the leg to the foot unless it'was a midline 
disc. 


‘One should always ask about sensory changes in the leg and foot, 
such as paresthesias, numbness, burning and tingling. A history of 
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these symptoms was obtained in 65 per cent. It was usually located 
on the lateral aspect of the calf and ankle, but sometimes in front 
of the ankle. 


The history of pain on coughing, sneezing and straining is im- 
portant, since these acts raise the spinal fluid pressure and distend 
the dural sac. If there is a complete or partial blockage, the pain 
will be aggravated along the course of the nerve root. These symp- 
toms were present in the majority of cases, the highest being on 
coughing in 76 per cent. There was no pain on coughing, sneezing 
or straining in 15 per cent. This may be expected when there is a 
small disc without much encroachment on the dural sac. 


TABLE 4. Findings 


Number Percentage 

Hypalgesia 98 80 
Normal Sensation 24 20° 
Muscle Atrophy 22 19 
Kernig 109 90 
Lasegue 107 89 
Naffziger: 82 

Positive 68 83 

Negative 14 17 


Not Stated 40 


Findings: Objective sensory changes can be brought out by using 
different modes of stimuli, but one of the best methods is to scratch 
the skin surface with the point of a pin, thereby demonstrating 
hypalgesia (decreased sensitivity to pain) in the involved area. 
Hypalgesia was present in 80 per cent of the cases. This sensory 
change corresponds to the nerve root involved, and it is a great aid 
in the localization of the lesion. One is referred to the sensory 
charts in standard textbooks on nerve root distribution. The first 
sacral root supplies the lateral aspect of the foot and the little toe, 
and this is the one involved with a fifth lumbar disc lesion. The 
fourth lumbar disc causes sensory changes in the fifth lumbar root 
distribution occurring on the front of the ankle toward the middle 
toes. The fourth lumbar root is at the third lumbar disc level, 
causing sensory changes on the inner aspect of the ankle and in the 
big toe, as well as on the front of the thigh. One may also bring out 
the sensory changes with light cotton touch or hot and cold water 
as preferred by some examiners. No sensory changes were found 
in 20 per cent of this series. 

Muscular atrophy and motor weakness were found in 19 per cent 


of the cases. Most frequently this involvement was in the anterior 
tibial or peroneal group of muscles. The circumference of the calf 
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was less on the affected side, and sometimes the thigh muscles 
showed slight atrophy by actual measurement. 


The Kernig and Lasegue tests were positive in 90 and 89 per 
cent respectively. This test corresponds to the straight-leg-raising 
test. The more acute and severe the herniation, the stronger will 
be the test. 


The Naffziger test is elicited by making jugular compression 
bilaterally for one or two minutes with the patient standing. It 
raises the intraspinal pressure, and if there is partial or complete 
blockage, the increased pressure at this point will aggravate the 
root pain. This test was reported as being carried out in 82 cases. 
It was positive in 83 per cent, and negative in 17 per cent. It was 
not stated in 40 cases. When this test is positive, it is almost cer- 
tain proof that the patient has intraspinal pathology. 


TABLE 5. Spine 


Number Percentage 
Spinal Tenderness 96 79 
No Tenderness 11 9 
Not Stated 15 12 
Lordosis 25 20 
Scoliosis 42 34 
Nerve Tenderness 50 41 


Spine: We examined the patient both standing and walking and 
observed the alignment of the spine from the back. The first thing 
noticed was a scoliosis with listing to one side. Sometimes the listing 
was to the affected side but sometimes to the other. The hip on the 
affected side was held higher so that there was convexity of the 
lumbar curve to the opposite side. Likewise, there may be seen a 
flattening of the lumbar lordosis, and in some cases a tendency to 
a kyphosis. A high percentage of cases will show tenderness of the 
spine in the region of the spinous process or the intervertebral space 
on the affected side. Spinal tenderness was recorded in 79 per cent 
of the cases. This may be brought out by digital pressure or by 
percussion with a hammer over the involved area. Nerve tender- 
ness was frequently found on deep palpation over the sciatic nerve 
in the thigh. 


Reflexes: Abnormal tendon jerks were listed as diminished or 
absent. It was noted that the knee jerks were abnormal in 16 per 
cent of the cases, while the ankle jerks were abnormal in 60 per 
cent. The reflexes were recorded as normal in 39 per cent. It was 
a frequent finding for the knee jerks to be altered in a third lumbar 
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TaBLe 6. Reflexes 


TOTAL 
Reflexes Abnormal Diminished Absent Number Percentage 
‘Knee jerks 16 4 20 16 
Ankle jerks 43 30 73 60 
Reflexes Normal 46 39 


disc involvement, while ankle jerk diminution was seen with a fifth 
lumbar disc. The fourth lumbar disc seldom altered the reflexes. 


TasB_e 7. X-Ray Findings 


Number Percentage 


Congenital Anomaly 16 13 
Narrow Disc 46 38 
Normal 56 46 
Abnormal 4 3 
Pantopaque: 22 cases 
Positive 
Correct 16 72 
Incorrect 3 1+ 
Negative 
Incorrect 3 14 


X-Rays: We have recorded some of the changes on x-ray exam- 
ination and listed their occurrence. Congenital anomalies were 
found in 13 per cent. These changes may be a sacralized fifth 
lumbar vertebra, spina bifida, abnormality of the articular facets, 
or spondylolisthesis. Narrowing of the intervertebral disc was ob- 
served in 38 per cent of the cases. When this occurred and cor- 
responded to the neurologic findings, it suggested the disc involved. 
However, there were many cases of. narrowed discs without root 
compression, so that one cannot rely on a narrow disc as an indi- 
cation for operation. The x-rays may show a scoliosis or listing to 
one side or a straight lumbar spine. X-rays were recorded as normal 
in 46 per cent of the cases. Some of the most severe disc lesions 
were found at operation when the x-rays were negative. 


In this group 22 patients had pantopaque injections or spinograms 
to aid in the diagnosis. In the majority of cases with a typical his- 
tory and neurologic findings we feel that the diagnosis can be made 
more readily and accurately without the aid of a pantopaque study. 
However, there are some atypical cases with signs of other spinal 
pathology in which the aid of this study is essential. It is to be noted — 
that when a pantopaque study was positive for a disc it was correct 
in 72 per cent and incorrect in 14 per cent. A negative pantopaque 
study was found in 3 cases or 14 per cent; this was incorrect, since 
disc lesions were present at operation. We feel that a pantopaque 
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study is‘a distinct aid in the diagnosis and localization of a disc 
lesion, but it should not be taken as positive proof without sup- 
portive neurologic findings. A pantopaque study should always be 
made when there is a possible tumor of the spinal cord or cauda 
equina. 


Tase 8. Spinal Fluid (12 cases) 


Number Percentaye 


Protein Increased ay 7 58 
Protein Normal 5 42 


Spinal Fluid Findings: Spinal puncture was not done in these 
cases except when a pantopaque study was to be made. We have 
the spinal fluid findings in 12 cases; the total protein was increased 
in 58 per cent, while it was normal in 42 per cent. A large dislocated 
disc blocking the spinal fluid spaces will produce a higher protein 
content than a small lesion. A small dislocated disc not altering 
the dural sac may give a normal protein content. It has been stated 
by Love that if the protein content is more than 100 mg. per cent, 
the diagnosis is in favor of a spinal cord tumor rather than a dis- 
located disc. 


TABLE 9. Preoperative Diagnosis 


Number Percentage 


Correct 102 83 
Incorrect 20 17 


Operative Findings: A preoperative diagnosis of dislocated disc 
was made in every case in this series. The diagnosis of the disc in- 
volved was correct in 83 per cent of cases and incorrect in 17 per 
cent. This shows that one cannot always be certain whether it is 
the third, fourth or fifth disc that is involved. While the preopera- 
tive diagnosis may be in favor of one location, the involvement 
found at operation may be at another, or there may be multiple disc 
lesions. Since the operative exposure included two or more discs at 
every operation, the slight error in the preoperative diagnosis made 
little difference. 


A single disc involvement was found in 72 per cent of the cases. 
Since we are exploring two or three discs at every operation, mul- 
tiple disc lesions are being found. Two discs were involved in 23 
per cent, and 3 disc lesions were found in 2.5 per cent of the cases. 
The operative findings for disc involvement were negative in 3 cases 
or 2.5 per cent of the series. In these negative cases we feel that 
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TABLE 10. Discs Involved 


Number Percentage 


Single Disc 88 72 
Two Discs 28 23 
Three Discs 3 2.5 
Normal 3 25 


the removal of a thickened ligamentum flavum and decompression 
of the nerve root may relieve the symptoms, and frequently the 
results have been good. 


TABLE 11. Location and Pathology 


Herniation With Rupture i /out Rupture Total Percentaye 
Lumbar 3 5 7 9 7 
Lumbar 4 19 36 55 45 
Lumbar 5 30 59 89 73 


We have listed the operative findings as disc herniations with 
rupture, and without rupture, and have noted in the table the level 
of the disc involved. At the third lumbar disc level there were 9 
cases, or 7 per cent of the total series. At the fourth lumbar disc 
there were 55 cases or 45 per cent, and the fifth lumbar disc showed 
involvement in 89 cases or 73 per cent. Therefore, the fifth lumbar 
disc was involved in a greater percentage than any other one or 
two locations. 


TABLE 12. Operative Notes 


Number Percentage 
Cases Reoperated 1 0.8 
Cauda Equina Tumor 2 1.6 
Meningioma 1 
Malignant Hemangioendothelioma 1 
Deaths (Malignant Tumor) 1 0.8 


One case was reoperated for recurrence of a dislocated disc. This 
gives a recurrence percentage of 0.8 per cent. Although the history 
and findings indicated a dislocated disc, a tumor of the cauda equina 
was found in 2 cases. One of these was an intradural meningioma 
which was successfully removed, and the patient made an excellent 
recovery. The other case was a malignant hemangio-endothelioma - 
which metastasized to other places in the spine and the brain during 
the hospital stay, and the patient eventually died in the hospital. 
This was the only death in the series, which gives a mortality of 
0.8 per cent. We have had no deaths from operations on patients 
with true disc lesions. 
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Tase 13. Results (72 Cards, or 59 per cent, Returned) 


Number Percentage 


Slightly Improved 12 17 
Greatly Improved 49 68 
Cured 11 15 
Working 63 88 
Back Pains 54 75 
Leg Pains 46 64+ 


: Results: We have sent out cards to all of the patients of this 
series and have had a return of 72 or 59 per cent. As shown in the 
accompanying table, we asked specific questions regarding the degree 
of improvement. Those who said they were slightly improved num- 
bered 12, or 17 per cent. Those greatly improved were 68 per 
cent, and those who were cured amounted to 15 per cent. Those 
who said that they were working or employed in some gainful occu- 
pation constituted 88 per cent. We asked about back pain, and 75 
per cent gave a positive response, while leg pains were sometimes 
felt in 64 per cent of the cases. This shows that a large percentage 
of patients with disc lesions have back or leg pains at some time 
more than a.year after operation. Although these symptoms may 
exist, they do not keep the patient from working. It has been our 
finding that strenuous physical work is more apt to cause low back 
pain. From this one may draw the conclusion that work should be 
of a lighter nature for a long time after operation for a dislocated 
disc. 


TABLE 14. Special Operations 


With Spinal Fusion 1 
(Result: Greatly Improved, Working) 
Spondylolisthesis Disc Only 
Result: Cured or 
Greatly Improved 
Working 


WwW W 


One patient had an operation for a dislocated disc and a spinal 
fusion was done by an orthopedic surgeon at the same time. This 
patient was greatly improved and working more than a year after 
the operation. There were 3 cases reported having spondylolisthesis 
on the x-ray examinations with signs of a dislocated disc. These 3 
patients had the disc removed without spinal fusion. As a result it 
was found all 3 were cured or greatly improved and working. 


Insurance Cases: In this group there were 35 patients classified 
as compensation or insurance cases. Of the cards sent out asking 
for reports on the results, 11 were returned. The greatly improved 
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Tase 15. Insurance Cases (11 of 35 cards returned) 


Number Percentage 


Slightly Improved + 36 
Greatly Improved 6 54 
Cured F 18 
Working 9 81 
Back Pain 1¢ 90 
Leg Pain 9 81 


or cured constituted 54 per cent and 18 per cent respectively, which 
was slightly less than the cases in general. There were 81 per cent 
reported working, 7 per cent less than the group in general. There - 
was not a great deal of difference in the frequency of back and leg 
pains in the two groups after operation. 


CONCLUSIONS 


1. A statistical analysis is made of 122 cases of dislocated disc in 
the lower lumbar region which were explored. 


2. The importance of the history, symptoms, findings and labora- 
tory examination is emphasized in arriving at a diagnosis of dis- 
located disc. It is important to differentiate between subjective and 
objective symptoms and findings in arriving at a diagnosis.of any 
lesion of the nervous system. 


3. The x-ray examination is important in making a diagnosis of 
dislocated disc, chiefly in eliminating other diseases or injuries in- 
volving the spine. Occasionally a pantopaque spinogram is neces- 
sary to eliminate a spinal cord tumor or other intraspinal lesion. 
The interpretation of the spinogram should be made in conjunction 
with the neurologic findings. 

4. A single dislocated disc was found in a majority of cases, but 
in 25 per cent of the series multiple lesions were found. This em- 
phasizes the importance of exploring two or more discs at every 
operation. ‘ 

5. Tumor of the cauda equina should always be considered in the 
differential diagnosis, even though the history may indicate a typical 
dislocated disc syndrome. Tumor of the cauda equina constituted 
1.6 per cent of this series. 

6. A spinal fusion is seldom required in conjunction with the 
operation for dislocated disc. In many cases of spondylolisthesis 
with signs of a dislocated disc, the symptoms of the latter may be 
relieved by the disc operation. If the patient is a heavy worker, the 
greater will be the need for a spinal fusion. 


7. Most of the patients reported they were greatly improved or 
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cured, while only a small percentage stated they were slightly im- 
proved. Nearly 9 out of 10 reported they were working. It is to 
be noted that nearly three fourths of the patients complained of 
occasional back and leg pain from 1 to 2 years after the operation. 
Of the insurance cases, the postoperative results give almost the 
same findings, except that slightly fewer patients were working; 
this might be expected when there is compensation involved. 
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PILONIDAL SINUS DISEASE 


With Especial Reference to the McCutchen Operation for 
Complicated Cases 


GeorceE H. Ewett, M.D.* 
Madison, Wisc. 


T HE surgical treatment of pilonidal sinus disease has always pre- 

sented many problems. Recurrences, if there has been a failure 
to remove all the diseased tissue, and pseudorecurrences or post- 
operative sinuses and pockets, where serum and blood may have 
accumulated, due to failure to obliterate all the dead spaces, have 
been common problems that have confronted the surgeon. 


The literature for several years has always contained numerous 
articles relative to this condition. The embryologist and pathologist 
are as yet not in total agreement as to the origin of pilonidal sinus. 


Various surgical procedures have been advocated, some of a plas- 
tic nature. Nonoperative methods, with the use of sclerosing solu- 
tions have been recommended in certain primary and postoperative 
cases. Cutler and Zollinger employed Carnoy’s solution for such 
treatments. 


The management of pilonidal sinus disease was a major problem 
of the medical departments of the armed forces during World War 
II. Pilonidal sinus with acute infection, cellulitis, and abscess forma- 
tion constituted the largest single group of cases admitted to the 
septic surgical division of some service hospitals. As a result of 
the great numbers of cases seen, many papers have appeared, some 
of them based on an experience with over 1,000 cases. Since loss 
of time was a great factor in the armed forces, most of the surgical 
procedures aimed at eradication of the diseased tissue and rapid 
healing by primary closure of the wound or partial primary closure. 
The use of the sulfonamides and penicillin has contributed a great 
deal to those ends. 


It may be said then that as a result of all this work, three methods 
of procedure have been recommended: (1) radical excision, with 
open packing, (2) radical excision, with primary closure, the closure 
being effected by various methods of suturing or by plastic proce- 
dures, such as the operations described by Burns, Pope, and Mc- 
Cutchen, and, (3) exteriorization of the tract by incision and open 
packing with gauze. 


Zimmerman advocated an operation which would fall into this 
latter group. His procedure is applicable to almost all types of cases 


*From the Jackson Clinic, Madison, Wisconsin. 
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and easily applicable to civilian practice. He described the opera- 
tion as follows: ‘The infected cavities are unroofed and the lower 
half of the inflammatory membrane left intact. The membrane is 
wiped clean with gauze but not curetted. The remaining half of 
the membrane keeps the wound from gaping as far as it did when 
the entire membrane was removed and leaves a small defect to fill 
in. The inflammatory tissue becomes healthy granulations in about 
seven days. The epithelium from the sinus tracts gradually spreads 
over the adjacent granulation tissue.”’ 


Brust reported excellent results from experience with over 1,100 
cases. His operation is certainly applicable to most cases seen in 
civilian practice. He described his operation as one of exterioriza- 
tion of the cyst base. “The operation consists of unroofing the cyst 
and beveling the skin edges to a slight degree. The cyst base is 
then scrubbed with dry gauze until nothing but glistening membrane 
is left. The wound is then packed with dry gauze. No attempt at 
closure is made.” 


McCutchen in the discussion of the evaluation of the surgical 
approach in his plastic procedure called attention to several over- 
looked pathologic facts in connection with pilonidal sinus disease, 
namely, that the sinus is a disease of the subcutaneous fat and not 
of the skin and that there are usually, but not always, dimples in 
the sacrococcygeal region, which form the only connection with the 
skin, except where artificial ones are made by surgical incision or 
spontaneous rupture of an abscess. These dimples and artificial 
openings have surgical significance in themselves only if they connect 
with the epithelial-lined tract in the subcutaneous fat. Because of 
these pathologic facts, McCutchen emphasized the point that the 
removal of skin (commonly done in block dissection) is not neces- 
sary if the subcutaneous fat with the sinus tracts can be adequately 
exposed and resected without it. 


In a discussion of the principles of his operation of primary 
closure, Larkin stressed the importance of preserving skin. One of 
the four principal features of his operation, he stated, is “excision 
of a minimum strip of skin sufficient only to include the ostea of the 
cyst, undermining of the skin, removal of the cyst en bloc, and the 
radical excision of the surrounding fat, thus exposing the sacro- 
coccygeal fascia and the gluteal fascia bilaterally to assure removal 
of all cystic tissue.” He further stated that “the needless sacrifice 
of skin over this area attendant upon block dissections which include 
the skin and its ultimate replacement in healing by inelastic scar are 
at least as great a cause of recurrence due to faulty healing as is the 
failure to obliterate dead space. It is an important fact that when 
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elliptical incisions are made on either side of the intergluteal fold 
the maximum loss of skin occurs where it is most needed in the 
primary closure of the wound, in the widest diameter overlying the 
glutea. When primary closures are attempted after elliptical ex- 
cision of the skin, a flattening of the intergluteal fold results, pro- 
ducing a painful scar that is constantly stretched and traumatized 
when the patient assumes the sitting position.” 


Certain cases which have become complicated by previous opera- 
tions or attempts at cure by the injection of sclerosing solutions will 
require some type of plastic procedure. 


The McCutchen operation has been used by the writer in 2 cases 
of extensive pilonidal sinus disease with excellent results, even 
though the healing was not complete until the end of 5 to 6 weeks 
in both cases. While I was operating upon one of the patients, one 
of my surgical colleagues entered the operating room, and, noting 
the incision and the procedure, remarked that it was similar to the 
crucial incision for a carbuncle of the neck with removal of the un- 
derlying infected fat and certainly should promote more rapid heal- 
ing and provide for adequate drainage of the infected area and 
obliteration of dead spaces. 


For the complete details of the operative technic and the reasons 
for the details the reader should refer to the original article of 
McCutchen. 

Exposure of the subcutaneous fat and the sinus tracts is obtained 
by making three incisions. Two sides of a triangle on each side of 
the natal cleft with the apex of each about one inch from the mid- 
line are outlined (fig. 1). The apices are joined by an incision across 


FIG.1 


Fig. 1. Note skin incisions. 


the midline. These incisions extend only through the skin. The 
upper and lower flaps are dissected up. These dissections should 
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be extensive enough to expose all the tracts. The exposed area may 
be enlarged by extending the lateral incisions. The flaps are not 
denuded of all the fat, only sufficiently to identify any tracts run- 
ning along the skin. All four of the flaps having been raised up, the 
underlying fat containing all the tracts and cavities is dissected out 
en bloc. The dissection should be complete and adequate to remove 
all tracts and cavities and is carried down to the fascia overlying 
the lower lumbar region, sacrum, and coccyx and the medial borders 
of the glutei. All bleeding points are ligated. The wound is then 
freely washed with warm normal saline solution. 


A number of stab wounds sufficient to provide free drainage are 
made in all of the flaps. Openings of sinuses may be utilized. 


FIG 3 


FIG. 2 
Fig. 2. Note placement of mattress Fig. 3. Note the gauze pad tied in 
sutures. position. 


The flaps are resutured in position by mattress sutures placed as 
shown in Figure 2. The suture passes through the skin and through 
the underlying facial bed and out through the skin. A sufficient 
number of these sutures are placed to hold the flaps securely in 
place and obliterate all dead spaces. 


As pointed out in one of the cases reported, the placement of 
these sutures is important. Some of these sutures should be placed 
in a row along each side of the median line, which are to be tied 
over a roll of gauze soaked in glycerine (fig. 3). This roll of gauze 
should be about 2 inches in diameter and 4 inches long. The pur- 
pose of this pack is to hold the central portions of the flaps in place. 
In my cases I found it necessary to place several interrupted sutures 
in the skin edges in order to hold them in apposition. These were 
necessary because of scarring from the previous operations. 


The usual external dressing is then applied, the gauze pad is 
removed in about 7 days, and the mattress sutures removed in 10 
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to 12 days. In my cases hot sitz baths were begun when the gauze 
pack was removed, 


REporT OF CASES 


E. M. (No. 131-333), aged 18, came to the Clinic on Aug. 16, 1945. He 
had multiple discharging sinuses about the tip of the coccyx and over the sacral 
region. They had been present for approximately one and one half years. His 
first trouble began with an abscess which was incised and drained by a physi- 
cian. Subsequent episodes of spontaneous discharge occurred. Approximately 
one year following the onset, the sinus was injected with a solution, after 
which there was local pain and discomfort followed by the development of 
several openings. Examination disclosed an inflammatory area overlying the 
sacral region and the medial borders of both buttocks. There were five open- 
ings in the skin, three of which were discharging purulent material. He was 
given sulfonamides per os, hot sitz baths, and continuous dry heat. 


131-333 


Fig. +. (No. 131-333) Wound five weeks postoperatively. 


The McCutchen operation was done on August 20. The glycerine compress 
was removed on the tenth day and some of the sutures on the fourteenth day. 
Sloughing of the tip of one flap occurred, since one of the sinus openings was 
in the tip. Five and one half weeks after operation a small area of skin was 
open in the upper flap (fig. 4). This area was closed during the next few days. 
Four months after operation the scar was soft and caused no discomfort what- 
ever (fig. 5). When the patient was last seen in June, 1947, there had been no 
further trouble and no discomfort from the scar. 


R. T. (No. 81-615), aged 14, came to the Clinic on Dec. 1, 1934, because 
of a discharging sinus in the sacral region which had been present about a 
month. On December 3, the cyst cavity was excised and a partial primary 
closure done. He was discharged in 2 weeks. Dressings were continued several 
weeks. On Jan. 22, 1935, he was readmitted on account of a painful swelling 
to the right of and posterior to the anus. The admission diagnosis was ischio- 
rectal abscess. Under gas anesthesia the abscess was opened and packed with 
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Fig. 5. (No. 131-333) Wound four months postoperatively. 


iodoform gauze. No connection with the anal canal was demonstrated. In 
all probability this was another area of the pilonidal cyst disease. Drainage 
persisted for some time. A note of Sept. 17, 1935, stated that some discharge 
apparently occurred at times as there was soiling of the underwear. 


The record shows that in August, 1936, he was treated at the Clinic for 
acne vulgaris. In March, 1938, he came on account of a chronic, suppurating 
lymphadenitis of both axillae. Both axillae were opened, and the sinuses 
curetted. When last seen on May 21, 1938, all sinuses had healed. 


On Sept. 23, 1946, he came to the Clinic on account of a draining sinus of 
2 days’ duration in the sacral region. T'wo weeks previously he had developed 
a painful swollen area. He had served several months in the armed forces 
with no evidence or symptoms of recurrence. 


Examination disclosed a discharging sinus above the scar from the former 
operation, and on September 25, under spinal anesthesia, the opening was ex- 
plored, and a cavity | by 1% inches exposed. The tract and cavity were ex- 
cised. The cavity was lightly packed with gelfoam, and primary closure done. 
Healing was satisfactory and he was discharged on October 7. When seen a 
few days later, the wound was satisfactory. 


One week later he returned because of fever, pain in the wound, a purulent 
discharge, and painful swelling in both groins and about the base of the 
scrotum. Examination disclosed a purulent discharge from several areas along 
the incision line of the sacral wound. In the groins on both sides were painful 
swollen areas suggesting furuncles. In the right groin and perineum opposite 
the base of the scrotum there was an abscess cavity with several extensions. 
On the left side in the same area was a cavity with multiple openings and 
sinus tracts extending along the groin and onto the buttocks. I could not dem- 
onstrate a connection across the median line. No connection with these areas 
and the cavity over the sacrum could be demonstrated at this time. Along 
both groins were numerous folds, dimples, and cavities in the skin which were 
definitely preformed in nature. 
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All the areas and tracts which showed evidence of inflammation were 
opened, the larger cavities were lightly packed with iodoform gauze. Healing 
progressed, and on October 8, all the wounds in the groins and perineum were 
closed. Drainage persisted from the pilonidal cyst. 


On October 13, approximately 6 weeks following the excision of the area 
and primary closure, the McCutchen operation was carried out. One sinus 
tract passed along the right side of the coccyx and the anal canal into the 
perineum. No connection with any of the previous areas could be demonstrated. 


The abscess cavity and the surrounding fat were removed en bloc down to 
the fascia. The skin flaps were sutured in place as described by McCutchen; 
however, beneath the anterior and posterior skin flaps there were two small 
cavities that could not be entirely obliterated and were lightly packed with 
iodoform gauze. Nine days later there was a cavity beneath the upper flap, 
and three tension sutures through the fascia tied over rubber tubes as advised 
by McCutchen, were placed. Subsequent healing was complete. One month 
later all openings were closed except one in the lower skin flap which led to 
the perineal sinus; beneath the skin was a small cavity. 


Fig. 6. (No. 81-616) Wound sixteen days postoperatively. 


At the junction of the apices of the skin flap was a small cavity from which 
drainage persisted for some time (fig. 6). He subsequently developed several 
other lesions on the perineum that were apparently furuncles. They subsided 
on opening. 

In June, 1947, an opening in the lower flap discharged purulent material 
spontaneously. Examination disclosed a small cavity beneath the skin of the 
lower flap. Under local anesthesia this cavity was unroofed, no extensions 
could be demonstrated and healing was by granulation and was complete. It 
was my opinion that this was a false recurrence, which developed in the area 
that I was not able to obliterate entirely at the time of the operation. 


This is a rather intractable type of case, a young man who ex- 
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hibited a tendency to skin infections, acne of chest, infections in the 
axillae with suppurating lymphadenitis, multiple preformed open- 
ings, small hooded cavities and dimples in the skin of the groins 
and perineum. 


I believe the two subsequent minor procedures would not have 
been necessary if a little more attention had been given to obliter- 
ating the cavities under the skin flaps, which could probably have 
been done by incising the skin and suturing the edges down to the 
underlying fascia. 


SUMMARY 


In a series of cases of pilonidal sinus disease seen in the Jackson 
Clinic over a period of years and operated on by several different 
surgeons, the results have been uniformly good. 


A great many contributions to the surgical management of 
pilonidal sinus disease came from the experience of the surgeons in 
the armed forces where great numbers of cases were seen. 


Two operative procedures of a nonplastic type employed with 
excellent results in a very large series of cases and applicable to 
most cases seen in civilian practice are referred to. 


The McCutchen operation, a plastic type of procedure, which is 
indicated in a few complicated cases, was performed by the author 
in two instances with excellent results. 


REFERENCES 


1. Brust, J. C. M.: Personal communication to the author. 

2. Burns, F. J.: Pilonidal Sinus and Cyst; A Clinical Study, Arch. Surg. 52:33-41 
(Jan.) 1946. 

3. Cutler, E. C., and Zollinger, R.: Sclerosing Solutions in the Treatment of Cysts 
and Fistulae, Am. J. Surg. 79:411-418 (March) 1933. 

4. Larkin, L. C.: Pilonidal Cyst; Analysis of 100 Consecutive Cases, Emphasizing 
Treatment by Radical Excision, Primary Closure and Penicillin Therapy, Surg., 
Gynec. & Obst. 82:694-704 (June) 1946. 

5. McCutchen, G. T.: Pilonidal Sinus; Application of Plastic Surgical Principles in 
a New Surgical Approach, Ann. Surg. 778:430-437 (Sept.) 1943. 

6. Pope, C. E.: New and Successful Closed Operative Procedure for Sinus; A Slid- 
ing Muscle Graft Procedure, Arch. Surg. 72:701-712 (June) 1946. 

7. Scott, J. V.: Pilonidal Cyst: The Local Use of Buffered Sulfanilamide in Primary 
Closure, Ann. Surg. 777:191-197 (Feb.) 1943. 

8. Zimmerman, K.: Tr. Am. Proct. Soc., 1946. 


. 
4 
: 
| 
on 
| 
5: 
e 


THE CANCER PROBLEM 


Hersert AcurrF, M.D., F.A.C.S., F.I.C.S. 


Knoxville, Tenn. 


: ies ever changing concept in relation to the incidence, methods 
of early recognition and improvements in the treatment of 
cancer demands of the medical and surgical profession constant 
vigilance, study, careful observation and meticulous treatment. 


The subject cannot become trite or prosaic to men of science when 
its appalling death rate defies all known methods of combat and 
when it stalks defiantly among us slaying almost 200,000 people 
each year. 

Among professional men it may well be considered the greatest 
single cause of death since the generally conceded first cause of death 
is actually a triad of diseases grouped together and comprising the 
heart, kidney and circulatory systems. 


There is always the hope of truce in military aggression. There 
is no armistice with cancer. Approximately 500 persons die each 
day, 20 each hour, or | every 3 minutes from cancer. 


Cancer deaths are increasing each year at the rate of 1.5 to 2 
per cent. Levin in the State of New York has recently published a 
most illuminating and complete report of cancer incidence in New 
York State which might well serve as a cross section for evaluation 
of the problem elsewhere. Ninety per cent of the deaths in New 
York are reported to the Bureau of Vital Statistics and are there- 
fore available for study. He states that at the present rate of in- 
crease in cancer deaths we may well anticipate increased incidence 
of 218.4 new cases in each 100,000 increase in population. 


Levin further showed that increase in the incidence of cancer of 
the female breast led all other organs on a basis of 80 per 100,000 
population, with cancer of the cervix uteri second with 34.3 cases 
per 100,000 population. It is interesting to note in his figures that 
the stomach, although an organ common to both sexes, had an in- 
cidence at 27.1, colon 24.4, prostate 23.2, rectum and rectosigmoid 
15.2 and skin 29.2 per 100,000 population. 


The incidence of cancer is appalling and its annual increase in 
death rate is a direct challenge to the scientist, biologist, radiologist, 
pathologist and surgeon alike. A splendid program for cancer con- 
trol has been projected by the American Cancer Society upon three 
essential levels; namely, Education, Research and Service. 


Read before the sixteenth annual Postgraduate Surgical Assembly of The South- 
eastern Surgical Congress, Hollywood, Florida, April 5-8, 1948. 
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EDUCATION 


The control of cancer resolves itself into a process of education. 
The patient must be reached. This is effected through the press, the 
radio, contact with physicians, clinics, et cetera. These facilities in 
the South are restricted because of the following: 


1. Sparse population located in large rural areas. 


For purposes of evaluation, the eleven states comprising the mem- 
bership of The Southeastern Surgical Congress have been studied 
with reference to accessibility in education. 


Compare if you will the population of the states in the following 
chart with an average of some 60 persons per square mile to the 
state of New York with a concentrated population of 283 per 
square mile, to Massachusetts with 537 per square mile, to Ohio 
with 169 per square mile, or to Illinois with 141 persons per square 
mile. One can readily appreciate the handicap of reaching a ma- 
jority of the people living in the remote and far extended rural areas. 


States in The Southeastern Surgical Congress Area 


Length Width Area Pop. per 

State Miles Miles Population (Sq. Mi.) Sq. Mile 
Alabama 281 199 2,832,961 51,609 $5.5 
Georgia 304 218 3,123,723 58,876 53.4 
‘Tennessee 410 104 2,915,841 42,246 69.5 
Florida 313 142 1,897,414 58,560 35.0 
Kentucky 332 133 2,845,627 40,395 70.4 
North Carolina 351 142 3,571,623 52,712 72.7 
South Carolina 190 147 1,899,804 30,055 62.1 
Virginia 285 192° 2,677,773 40,815 65.6 
Mississippi 235 127 2,183,796 47,716 46.1 
Louisiana 195 161 2,363,880 48,523 52.3 
West Virginia 207 171 1,901,974 24,181 78.6 


2. Illiteracy. 


There are conservatively estimated to be 10,000,000 people in 
the United States who are illiterate in the sense that they cannot 
read and write. This is the equivalent of one person in every four- 
teen, and in the South this ratio rises to one person in every nine. 
Thus the value of education through newspapers, magazines, dis- 
tribution of literature, et cetera, is greatly minimized. This fact 
is a strong appeal for radio education programs to the slightly 
greater number who have radios but who cannot read. 


3. Negro population. 


Negro population is heavy in the South and Southeast. Some of 
the states have a majority of negroes among the population. They 
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are skeptical of examinations, are superstitious of radium and x-ray 
and dread surgery. They rank high in illiteracy and receive poor 
medical care and advice because of the inadequate number of negro 
physicians, especially in the rural areas. 


4. Paucity of rural doctors. 


The combined population of the states comprising this area is 
29,404,416. The total area in square miles to be covered is 495,688. 
The number of physicians is approximately 26,000. It is equally 
obvious that unless these people, especially those living in rural 
areas, are concentrated through organized clinics where fewer doc- 
tors can serve greater numbers, the program of Education and 
Service will fall far short of its purpose because of the above named 
obstacles. 


There are numbers of entire counties in the South in which there 
are no doctors. 


5. Inadequate clinics for youth and children. 


Because cancer has too long been considered a disease of ad- 
vanced years—30 to 70-—little attention has been given to the pos- 
sibility of cancer in young people. The facts are that cancer kills 
more of these groups between the ages of 5 and 19 years than 
typhoid, paratyphoid, scarlet fever, diphtheria and infantile paraly- 
sis combined. 

Education should be along informative and hopeful lines rather 
than lines of gloom and despair. It should acquaint the public with 
basic facts that cancer is deadly, that 700,000 in the United States 
now suffer from cancer, that at our present rate of deaths 17,000,000 
of our population will die of cancer, that one in every eight women 
between the ages of 30 and 60 years will die of cancer, and that one 
man in every twelve between the ages of 40 and 70 will die of 
cancer of the stomach. 


They should be told of the incidence as related to some of the 
principal organs of the body. Resulting last year from cancer of the 


Breast 12,000 
Stomach 30,000 
Colon 30,000 
Uterus 15,000 
Rectum 20,000 


They should know that in cancer of the skin 95 per cent can be 
cured if recognized and treated early, that cancer of the breast can 
be cured in 75 per cent of the early cases and in 40 per cent of 
moderately delayed diagnosis and treatment, that cancer of the body 
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of the uterus responds to treatment in the ratio of 75 per cent and 
25 per cent, and in cancer of the cervix in 70 per cent and 15 per 
cent of the cases treated early and moderately late. 


They should know that even though this picture seems dark, can- 
cer can be and is being cured. 


The American College of Surgeons some sixteen years ago estab- 
lished the Archives of Cancer especially for the purpose of evalu- 
ating 5 year cures, and to date more than 40,000 such cases have 
been reported as having survived for 5 years or longer after treat- 
ment. 


The Field Army of the American Cancer Society deserves the 
highest praise for the pioneer educational work it has done in the 
form of public meetings, for distribution of literature, the establish- 
ment of sewing clubs, loan kits, information centers and transpor- 
tation clubs for use in dressing and transporting indigent patients 
to and from the diagnostic and treatment clinics. 


The interest and personal service these fine women render in the 
fight against cancer cannot be purchased with money, and the value 
of their work will always be among the intangible assets of the 
over-all program. 


RESEARCH 


The etiology of cancer is problem number one in the cancer pro- 
gram. We can do little in the final eradication of cancer until its 
cause is known. There have been to date identified and catalogued 
some two hundred agents which are known experimentally to pro- 
duce cancer. The discouraging note here is the inconsistency of 
any given one of them to produce cancer in different tissues under 
different circumstances in one hundred per cent of the trials. 


This can and will soon be solved, I trust, through organized 
research. Research in the cancer field has been done in a very lim- 
ited way for about fifty years, but only since thé establishment of 
the National Cancer Institute at Bethesda, Maryland, supported 
by the Congressional Act of 1937 with appropriations for research 
and subsequent increasing amounts of money, has there been a 
definite organized plan of research in this field. Later the American 
Cancer Society, including the Women’s Field Army, was reorgan- 
ized, and a nation-wide campaign was conducted with a goal last 
year of $12,000,000.00 which was practically realized. 


The number of public and private contributions for research in 
the field of cancer is growing larger each year. This obviously 
makes available more facilities, scientists, and more adequate lab- 
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oratories for the study and comparison of the normal with the 
abnormal. At the present time there are more than thirty institu- 
tions in America alone where effective research is being conducted 
with an expenditure of one million dollars or more available for 
research each year. 


Research has a colossal problem to solve. It must explain to the 
clinician the complexity of neoplastic disease with its abnormal pro- 
liferation of cells, its tendency to infiltration and destruction of 
tissue, and its pathogenetic characteristics of metastasis into distant 
areas and organs of the body. The clinician shall await results 
which are being pursued in the various fields of research endeavor ; 
namely, 


1. Embryonic 
2. Biochemical 
3. Infectious 

4. Genetic 


Conheim and Ribbert believed that neoplasms resulted from the 
destruction within the body of embryonal cells which retained a 
certain amount of proliferative potency which might well serve as 
a focus for the genesis of a new growth. Virchow believed that cer- 
tain changes, either from within or without the cell, were probably 
sufficient to alter the structure and function which might result in 
neoplasia. 


There is increasing evidence accumulating to the effect that con- 
tinued insult of tissues from injection of a multitude of chemical 
and tissue extracts will offer biochemical and cytologic changes in 
the cells of the body, particularly in those organs concerned in 
reproduction and nutrition of the female, which might well be 
provocative of neoplasia. 


In the infectious theories propounded by various workers 
throughout the ages, none has ever established that cancer might 
have had its origin on a bacterial basis. The virus theory, however, 
has returned to claim some recognition and evaluation. The ex- 
trinsic or intrinsic cellular changes as produced by the milk agents 
in the production of cancer has a certain following, on the basis 
that a virus within the body from whatever source may become a 
self-reproducing entity and may thus be transmitted through future 
generations of cells. 


In connection with the infectious theory, it is significant to note 
the association of syphilis with cancer of the tongue and cervix uteri. 
Kress, Goldstein and Levin of the State Department of Health of 
New York reported a result of their study of 7761 cases of cancer 
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in relation or association with other diseases. They discovered that 
cancer occurred five times more frequently on the tongue in males 
who had syphilis than in any other organs in the body. In women 
who had syphilis, they observed that cancer was three times more 
prevalent on the uterine cervix than on any other organs of the body. 


No explanation is offered for this coincidence, yet it is well known 
to those who work extensively with either cancer or syphilis and 
should serve to remind us that all lesions of the body, and especially 
the cervix and tongue, should be given serologic clearance for luetic 
infection before heroic cancer treatment is instituted. 


In support of the genetic theory of cancer, one sees the continued 
reproduction of cells carrying similar patterns and characteristics, 
and transmitted through many generations of cell life. The studies 
of many workers with the lowly mouse lend support to the efforts 
and proponents of the genetic theory. It is recalled that the mouse 
lends itself acceptably to cancer research because practically every 
type of neoplasm seen in the human body has been encountered in 
the mouse. Inbreeding in mice to insure concentration of a particu- 
lar type of tumor by segregation has been of great value to such 
workers as Slye, Little and Lynch. The tempo of these efforts has 
been greatly accelerated by the increase of funds and therefore 
better facilities and more advanced scientific workers. 


Cancer Research in the language of Ackerman will advance on 
two broad fronts: 


1. The Study of Carcinogenesis, 
2. The Study of Tumor Growth. 


There must be the closest attention directed to the intermediary 
steps in the evolution from the carcinogen, whatever it may be, to 
the well organized neoplasm. Cellular behavior as the growth pro- 
gresses might well contribute a valuable factor. 


The research staff must be well directed, thoroughly disciplined, 
unequivocally conscientious, adequately compensated and given as- 
sured status. These, together with a goal, in the pride of universal 
acclaim, the conqueror of the second greatest killer of mankind, 
the glorious satisfaction to the scientist in successful achievement, 
may soon bring the medical profession of the world the cause and 
cure of cancer. 


Without attempting to enumerate the many contributions re- 
search has made to the diagnosis and treatment of cancer, there are 
some which deserve mention inasmuch as they have led the way 
and stimulated thinking for more advanced and later developments 
in their respective fields. 
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I refer to the diagnostic and treatment value of the x-ray and 
deep therapy which has been rapidly developed over a period of 
fifty years until there is available now for practical use deep therapy 
apparatus of 1,000,000 volt capacity with ever increasing research 
and experiments with even higher supervoltage. 


For the ever increasing supervoltage studies there has been noted 
disappointment among its advocates inasmuch as it was thought 
that, with a higher voltage, tumors would become more radiosensi- 
tive and the place of radiotherapy in the treatment of malignancy 
would become firmly established with greater hope for cure in a 
wider field of malignancies. 


For obese patients, for deep seated tumors, supervoltage therapy 
offers an advantage inasmuch as the desired amount of radio- 
therapy can be delivered to the tumor level with less amount of 
damage to the skin and intervening soft tissues than can be accom- 
plished with the lower voltage machines. 


Radium, the much heralded discovery of Madame Curie a half 
century ago, is losing prestige as a medium of treatment in malig- 
nancy because of its inaccuracy of dosage, its limitation of peri- 
metric efficacy, its inconsistency of measured dosage due to different 
types of applicators, different degrees of sensitivity of tumors, its 
destructive effect upon adjacent organs, especially to the bladder 
and rectum in its application to the cervix uteri. 


This decline in the hope and popularity of radium has been 
brought about by the progress made in research of deep therapy 
x-ray apparatus with its flexibility of usage, its accurate dosage con- 
trol, its modern equipments with a minimum of local destruction of 
tissue. Radium still, however, has a valuable field of use in the 
treatment of many forms of cancer. 


The scientist as well as the therapist is waiting anxiously and 
hopefully for the radioactive contribution which may result from 
atomic energy. Much research is now being done, especially with 
radio isotopes of Iodine 141, Phosphorus 32 and Sodium 24 at 
clinical centers in Memorial Hospital, New York, Harvard Uni- 
versity, University of Rochester, New York, and at the University 
of California. 


There is being established at Oak Ridge, Tennessee, a minimum 
number of beds where research with various isotopes will be carried 
out from both a diagnostic and therapeutic level. It is pointed out 
that because of the very short half life of many of the isotopes 
such research must be done at a point proximal to the production 
of the isotope. 
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The Atomic Energy Commission is anxious to extend its facilities 
to the field of cancer and other aspects of medical science and has 
established a program of assistance as follows: 


1. To extend every assistance to existing scientific agencies in 


the medical field; 


2. To provide radio isotopes for cancer research and treatment 
by qualified workers; 


3. To support projects of cancer research and treatment in uni- 
versities and hospitals. 


4. To provide financial aid for facilities in research to competent 
institutions with capable research workers. 


The Commission does not desire to carry on the actual clinical 
research, but to support such investigations with clinical studies and 
patients in the various forms of malignancy. The world awaits with 
the greatest interest the results of this study. 


SERVICE 


Service to the patient who actually has the disease is the ultimate 
to be desired through both education and research. Service begins 
with a detection of whatever abnormality in body function may be 
noted; then further, correct diagnosis; and finally, the treatment of 
such lesion or abnormality by one of the accepted standards of sur- 
gery, roentgentherapy or radiumtherapy. From this basic and fun- 
damental premise have evolved the three types of clinics; namely 
Detection Clinics, Diagnostic Clinics and Treatment Clinics. 


Though changed from time to time in specified equipment and 
function, the detection clinic was primarily designed to augment 
early recognition of cancer and to create a more flexible type of 
agency which might well be carried to closer proximity with the 
patient who either has cancer or who might desire an examination 
for detection of some existing abnormality which he classified in the 
category of precancerous lesion. 


The timidity of rural people results in procrastination until the 
disease has become incurable. These people will cooperate with a 
local physician and a tactful visiting nurse to the end that they will 
consent to a cursory examination by the home doctor who tries to 
detect abnormalities which should be further investigated. If such 
lesion is found, both an interest and a fear are created and referral 
to the diagnostic clinic is made easier. 


I especially urge that detection clinics remain flexible and be kept 
available for rural areas and under the field management of a local 
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cooperating medical personnel, one or more doctors and a graduate 
nurse who is interested, tactful yet persistent. 


I. Requirements for Detection Clinics. 


W 


. Physician, one or more, rural or urban. 
. Building, hospital, physician’s office, health unit building where one 


exists, for examination. 


. Graduate field nurse to prepare the patients and assist in examination. 
. Social service worker who may also keep records, forms, et cetera. 

. Adequate forms and records for tabulating findings. 

. Cooperation of local county commander in furnishing transportation, 


et cetera. 


II. Requirements for Diagnostic Clinics. 


1. 


2. 
4. 
6. 
8. 
9. 


Building, preferably a hospital or clinic. 

X-ray for radiography only. 

Laboratory with facilities for tissue examination. 
Competent technician. : 
Nurse. 

Social service—stenographer. 

Forms and records. 

PTA or other groups to contact patient. 

A staff of specially trained physicians: 

. Surgeon—gynecologist, 

. Pathologist and complete diagnostic equipment, 
. Roentgenologist, 

. Eye, ear, nose and throat specialist, 
Urologist, 

. Dermatologist, 

. Orthopedist, 

. Other specialists if available. 


III. Requirements for Treatment Clinic. 


SP 


Must conform to the minimum standards of the American College of 
Surgeons. 


. Hospital or adequate facility. 

. Deep therapy x-ray equipment of 200-500 P.K.V. capacity. 
. 100 mg. radium element with various types of applicators. 
. Completely equipped laboratory with competent technician. 


Nurse. 


. Photographer. 

. Social Service department. 

. Stenographer and record clerk. 
. Staff: 


a. Surgeon and/or gynecologist, 
b. Internist, 
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. Radiologist and/or roentgenologist, 
. Pathologist, 

. Orthopedist, 

. Urologist, 

. Proctologist, 

. Thoracic surgeon, 

. Plastic surgeon, 

. Neurosurgeon, 

. Dental surgeon, 

. Ophthalmologist, 

. Oto-Rhino-Laryngologist, 

. Dermatologist, 

. Bed and nursing facilities, 

. Appointment and follow-up service, 
. Acceptable forms and charts. 


The last two clinics must conform to the Minimum Standard for 
Cancer Clinics as adopted many years ago by the American College 
of Surgeons. These requirements insure protection to cancer patient 
so far as competent staff and adequate facilities are concerned, and 
are as follows: 


MINIMUM STANDARD FOR CANCER CLINICS IN GENERAL 
HospPIraLs 


1. ORGANIZATION. There shall be a definite organization of the 
service, and it shall include an executive officer and representatives 
of all the departments of the hospital which are concerned in the 
diagnosis and treatment of cancer. The services of a secretary and 
of a social service worker shall be available. 


2. CONFERENCES. As an essential feature of the service there 
shall be regular conferences or consultations at which the diagnosis 
and treatment of the individual cases are discussed by all members 
of the clinic who are concerned with the case. 


3. PATIENTS. Reference to the cancer clinic of all patients in 
whom the diagnosis or treatment of cancer is to be considered shall 
be either voluntary or obligatory in accordance with the vote of the 
medical staff or of the governing board of the hospital. 


4. EQuIPMENT. In addition to the diagnostic and therapeutic 
surgical equipment which is required in every approved general hos- 
pital there shall be available an apparatus for x-ray therapy of an 
effectiveness which is generally agreed upon as adequate, and an 
amount of radium sufficient to insure effective treatment. 


5. Recorps. In addition to the records which are required in 
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every approved general hospital, there shall be additional records 
of: (a) the details of the history and of the examination for cancer 
in different regions of the body, such as are indicated on the form 
records which are recommended by the Cancer Committee, Ameri- 
can College of Surgeons; (b) the details of the treatment by 
radium or x-ray as indicated on the form records which are recom- 
mended by the Cancer Committee, American College of Surgeons; 
(c) periodic examinations at intervals for a period of at least five 
years following treatment. 


6. TREATMENT. The treatment of cancer patients shall be en- 
trusted to the members of the staff of the cancer clinic except in 
cases in which adequate treatment in accordance with the collective 
recommendation of the staff of the cancer clinic can be procured 
otherwise. 


I have thus far dealt largely in generalities with reference to 
cancer, the problem, its incidence, its progress and its program. 
These facts I believe are essential in a Presidential Address in 
which both professional and non-professional people are among the 
audience, As professional men and realists, some consideration must 
be given to the present concept of the actual management of the 
disease as it relates to some of the organs of the body most fre- 
quently affected. 


CANCER OF THE SKIN 


Incidence of the skin leads all other lesions of the body and 
varies in direct proportion to the degree of exposure of the indi- 
vidual to the sun, wind, and cold weather. It is estimated that 40 
per cent of cancers are seen on the skin and yet the mortality is 
practically nothing since 95 per cent of cancers of the skin can be 
cured if recognized and properly treated in time. 


Location. By far the greatest number of skin cancers are situated 
on the dorsum of the hands and on the exposed areas of the face, 
ears and neck. 

Anatomy. The skin is composed of an epidermis and corium. 
The epidermis or outer layer contains a basal layer of columnar 
cells which lie in close proximity to the corium. These cells extend 
into the spaces between the papillae of the corium and form inter- 
papillary processes. 

These basal cells undergo changes to a flattened, resistant, corni- 
fied squamous type which are seen on the surface. These often un- 
dergo excessive growth as hyperkeratosis seen often in patients of 
advancing years and rugged vocations, or they may become atrophic 
and thin with diminished cornification. Many tumors arise from 
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the epidermis. The corium is the deeper layer and contains fat, 
fibrous and elastic tissue, lymphatics, blood vessels, hair follicles 
and nerve endings. 

The main types of carcinoma of the skin arise from the inner 
layers of epithelium and are known as basal cell and squamous cell 
carcinoma. These lesions are sensitive to radiation, are accessible 
and are therefore easily cured if seen early. The lesions which have 
progressed to a diameter of 5 centimeters or more are very difficult 
to cure. 

Basal cell carcinoma often referred to as Rodent Ulcer is the 
most frequent type of skin cancer, is seen on the upper exposed part 
of the face about the nose and eyelids. It is low grade in malig- 
nancy and grows slowly. It seldom metastasizes but erodes its way 
into surrounding tissue with much offensive local destruction and 
necrosis. Excessive pigment may be present in these tumors which 
give the appearance of the malignant form of melanoma as con- 
trasted with the pigmented nevus of lesser malignant potentialities. 

Squamous cell carcinoma occurs not only in the skin but wher- 
ever squamous or transitional epithelium is found. It may then in- 
volve the lip, tongue, larynx, cervix uteri, bladder and esophagus. 
It is most common on the skin after middle life and may appear 
as an ulcer or a projecting nodular mass. It grows more rapidly 
than the basal cell lesion and does metastasize to regional lymph 
glands. The lower lip is a favorite site for squamous cell cancer, 
and metastasis to the glands of the neck and mediastinum is rapid 
and the condition may prove fatal if adequate treatment is not 
promptly instituted. 

The treatment is wide surgical excision or radiotherapy. In most 
instances the cancer of the skin, either basal cell, squamous or 
epidermoid type, is radiosensitive. If adequate sterilization of the 
lesion is done at the initial treatment, the cure is effected with less 
scarring than with surgery. Needless to emphasize the importance 
of pathologic diagnosis and the treatment. 


CARCINOMA OF THE COLON 
The colon ranks second to the stomach in the incidence of car- 
cinoma in the gastrointestinal tract. 


In a study by Boehme of some 1500 malignant tumors of the 
colon, sigmoid and rectum, he found the anatomic location of such 
tumors to be as follows: 
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Per cent 


Cecum 6 
Ascending Colon 3 
Hepatic Flexure 3 
Transverse Colon 4 
Splenic Flexure 2 
Descending Colon 4 
Sigmoid proper 12 
Rectosigmoid 9 
Rectum 53 
Anus 0.6 


Thus one observes that 75 per cent of the lesions were found in 
the sigmoid, rectosigmoid and rectum, with the remaining 25 per 
cent fairly well distributed in other anatomic locations within the 
colon. 

Harry Bacon of Philadelphia in a similar study of 1401 cases 
found 22 per cent of malignancies in the sigmoid, 16 per cent in the 
rectosigmoid, 57 per cent in the rectum and 5 per cent in the anal 
canal. 


Perhaps the most important single cause of cancer of the large 
bowel is the presence of polyps. Polyps are easily the most common 
benign tumor of the colon. Forty-four per cent of polyps are located 
in the sigmoid colon and rectum. This high incidence of polyposis 
in the terminal part of the large bowel parallels the incidence of 
malignancy in this area. In fact, it is the experience of many clin- 
icians and surgeons that 50 per cent or even a higher percentage 
of polyps become malignant. The symptoms of polyposis are slow 
to appear until attention to an abnormal pathologic process, higher 
in the bowel than the examining finger or short proctoscope may 
disclose, is realized by the patient. 


Carcinomas of the large bowel are multiple in 4.6 per cent and 
may well be separated by several inches. They spread by local con- 
tiguity from mucosa through muscularis to the serosal layer when 
infection and fixation to other organs occur. This fixation is pro- 
nounced in the distal portion of colon cancer by its adherence to 
bladder and female organs in women and occasionally to cancer 
of the prostate in males. 

Extension and invasion is usually seen on the anterior surface, and 
when the sacrum is involved, as evidenced by dull continuous back- 
ache and x-ray change, it is pathognomonic of far advanced disease. 


The early recognition of an insidious disease process in the colon 
is of life saving value. Changes in bowel habits, diarrhea, consti- 
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pation, tenesmus, mucus and blood in the stools, together with 
pencil or ribbon pattern stools, when partial occlusion occurs, are 
symptoms to be carefully evaluated. Bleeding is an inconstant 
symptom. It does occur in right colon cancer and in ulcerative 
polyposis and sloughing. It was the first symptom noted by Brauand 
in 32 of 108 cases. Constipation was the first symptom in 30, gas 
of offensive odor in 28 or diarrhea in 12, pain in 4 and loss of 
weight none. Fully two thirds of the cases show changes in bowel 
habit. When the lesion is in the right half of the colon, a dispro- 
portionate weakness, pallor and anemia are noted while obstruc- 
tion is eight times more frequent in cancers of the left colon. 


The diagnosis is made by subjective symptoms and objective find- 
ings. The patient’s story of symptoms enumerated above, the 
digital rectal examination which should be done in every physical 
examination, the proctoscopic and sigmoidoscopic study and finally 
X-ray examination by barium enema, contrast air enemas, et cetera, 
will disclose the lesion in 80 to 90 per cent of cases. These proce- 
dures should be repeated over and over again if first examinations 
are negative and if symptoms persist. 


TREATMENT 


In polyposis one may consider that they are fibro-adenomatous 
and lipomatous in the early stages, that they are familial and should 
be removed as soon as diagnosis is made. Those in the last 16 to 
20 cm. of the bowel may be removed by electrocoagulation and 
snare excision. When higher, they must be removed by incision in 
the colon, or, in extensive and wide distribution of the sessile base 
type, partial colectomy may become necessary. 


I strongly urge more careful consideration of colon polyposis. 


In positive diagnoses of malignancy, the location of the lesion 
will to a large extent fashion the pattern of procedure. Chemo- 
therapy sterilization of the intestinal tract makes possible and, shall 
I say, more desirable, one stage procedures. 


In carcinoma of the cecum and right half of the colon in the fairly 
early case, resection with iliotransverse colostomy using end-to-end 
or lateral anastomosis is desirable and s<tisfactory. In the poor 
risk with advanced progress of the lesion, the Mikulicz exterioriza- 
tion operation gives more assurance of survival as shown by Gor- 
don-Taylor in his report of 138 such procedures with a mortality 
of only 5 per cent. Because of more advanced methods of pre- 
operative preparation, the above procedure is much less used than 
in former years. 
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In more mobile sections of the colon, primary segmental resec- 
tion is the operation of choice. 


In carcinoma of the rectosigmoid and rectum prior to invasion of 
pelvic viscera, two procedures are to be considered. The abdomino- 
perineal resection of Miles has long been accepted and performed 
by many surgeons with excellent results. It is still by and large the 
orthodox procedure in the majority of cases. Its disadvantage, 
however, of a permanent colostomy is indeed an objection which 
deserves the surgeon’s consideration. 


If the location of the lesion is three inches or more above the 
anus or not too fixed by invasion, anterior resection may well be 
done with preservation of the sphincter. 


Doctors Harry Bacon, Babcock, and others have perfected the 
procedure of sphincter muscle preservation with the re-establish- 
ment of continuity of bowel function in cancer of the rectum and 
sigmoid which may well and favorably change our present concept 
of surgical procedures in these conditions. Should the favorable 
survival statistics continue to come from the results of this opera- 
tion, the surgeons, and especially the patients, will be forever grate- 
ful to those surgeons who have perfected its technic. I would, in 
all fairness to the patient, suggest it is not a procedure to be tried 
by the novice. Time with careful evaluation of results will deter- 
mine the future of the sphincter preserving methods. 


What assurance may we give to a patient with cancer of the colon 
following treatment? Dixon reported 5 year survivals in right 
colon cancer of 72 per cent, of left colon 63 per cent and of sigmoid 
44 per cent. Cattell reported 55 per cent survival and Hayden 33 
per cent survival! for 5 years and longer. 


The degree of vein invasion with distant visceral metastasis is 
directly related to the operability and curability of these patients. 


CANCER OF THE BREAST 


Early and complete removal is the hope of cure in malignancy of 
the breast. Numerous incisions are exploited for better exposure, 
et cetera. This is of meager importance, but the thing which is all 
important is the thorough removal of the subcutaneous tissue in 
which is housed Cooper’s fascia which is gaining in popularity as 
an important medium of metastasis. 

Careful and complete removal of the skin for a distance of three 
inches from the focal point of malignancy, meticulous dissection of 
the subcutaneous tissue, including Cooper’s fascia which is situated 
very superficially and just subdermally, must be done. This leaves 
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very thin skin remaining. The pectoral muscles, the superficial and 
deep lymphatics extending well down to the lymphatic glands over- 
lying the upper end of the rectus abdominalis muscles should all be 
carefully removed without trauma in order to prevent extension. 
By whatever technic one elects, the goal desired is thoroughness. 


Shall we use pre- or postoperative therapy ? I believe preoperative 
therapy with its necessary lapse of time before surgery causes a 
useless loss of valuable time. If lung fields are clear of metastasis, 
postoperative therapy may effect sterilization of lymphatics that lie 
along the perforating intercostal blood vessels. Fungating and fixed 
mammary glands should be treated only by x-ray therapy. Steriliza- 
tion may be effected to a degree of regression with questionable 
prolongation of life. 

The incidence of breast cancer has leaped forward to 60 deaths 
per 100,000 population whereas cancer of the cervix uteri claims 
27.4 deaths. This is a startling fact. It is woman’s beckoning chal- 
lenge to medicine and science for rescue. 


CANCER OF THE STOMACH 

The stomach is responsible for more deaths from cancer than 
any organ in the body and claimed last year a grand total of 40,000 
lives. It is seen in woman in the ratio of 35 to 65 for men. 

The stomach is a muscular organ having an inner circular layer 
and an outer longitudinal layer. It is located normally in the upper 
part of the abdomen, is predominantly steerhorn in outline, is richly 
supplied by blood from the celiac axis and contains rich networks of 
lymphatics as follows: 


1. Mucosal 

2. Submucosal 
3. Intermuscular 
4. Subserosal 


All of these networks of lymphatics intercommunicate freely and 
their secretion is finally collected by the subserosal group and more 
or less follow the pattern of the blood vessels to the upper end of 
the lesser curvature, to the upper border of the spleen and to the 
pyloric and gastro-epiploic areas. 

In a study of 750 cases by White and Geschickter, the incidence 
of location of gastric carcinoma was as follows: 
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Per cent 
Fundus and body 12 
Cardia 5 
Lesser curvature 19 
Greater curvature 7 
Pylorus 50 
Diffuse 7 


It is to be recalled that 44.5 per cent of all cancers affect the diges- 
tive tract, and 52 per cent of these are in the stomach while 26 per 
cent are in the rectum and the remaining 22 per cent are scattered 
throughout the colon. 


Cancer of the stomach may be seen at any age, but is most fre- 
quent between the ages of 50 to 55 years, while cancer of the rectum 
is seen most frequently between the ages of 55 and 60 years. 


PATHOLOGIC CLASSIFICATION 


Predominately gastric cancer arises from the mucus-secreting 
cells. They are adenocarcinoma in type and are therefore radio- 
resistant. Their growth characteristics suggest different names and 
patterns which many times tend to confuse rather than clarify the 
diagnosis. A gross pathologic classification which to me is rather 


inclusive is, 
1. Papillary or polypoid 
2. Ulcerating 
3. Scirrhous or infiltrating 


The first type is seen as a soft bulky tumor projecting into the 
lumen of the stomach. The surface tends to become ulcerated, 
bleeds easily, infiltrates the submucous and muscular coats, is of 
adenocarcinoma type, metastasizes slowly, and is the most favorable 
type for surgical resection. This form constitutes about 8 per cent 
of the gastric cancers. 


COMPARISON OF BENIGN AND MALIGNANT 
GASTRIC ULCERS 


Ulcerating Carcinoma Chronic Ulcer 

Duration History less than 2 years History often more than 2 

years 

Age More frequently past 40 Frequently begins under 40. 

Size of ulcer Usually over 2.5 cm. in Diameter usually less than 
diameter 2.5 cm. 

Position Usually at or very near Commonly 2 to 3 inches 
pylorus from pylorus 

Edge of ulcer Raised, rounded Sharp, punched out, terraced 


on pyloric side 


a4 
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Type two, or the ulcerating variety, is most frequently seen in 
the pyloric and lesser curvature areas. It is difficult to differentiate 
from chronic benign gastric ulcer. The type of malignancy above 
described is by far the most frequent and is often followed by or 
associated with infection, hemorrhage and pyloric obstruction. The 
comparative table of symptoms compiled by Anderson will be of 
help. 


The third or scirrhous infiltrating type begins at the pylorus and 
extends around the stomach causing stenosis and obstruction. 


Histologically the gastric tissue is abundant in connective tissue 
stroma and the walls are thick and contracted. It is of differential 
value to remember that carcinoma spread usually stops abruptly at 
the pylorus and the duodenum is seldom if ever involved. 


The metastasis of gastric cancer, especially the scirrhous form, 
is by extension in the stomach wall first, then later to the liver, 
peritoneum, pouch of Douglas and ovaries, and less frequently to 
remote areas by the blood stream. Metastatic spread from gastric 
carcinoma was recorded by Stout in a rather extensive postmortem 
series as follows: 


Per cent 
Liver 70 
Peritoneum, Omentum, Mesentery 43 
Lungs and Pleura 33 
Bones 11 


SYMPTOMS 


Usually a prolonged history of indigestion with epigastric distress 
and pain is related by the individual. The appetite is not of the 
normal pattern; there is often an inexplicable distaste for certain 
heretofore relished foods such as meat. There is weight loss, weak- 
ness, secondary anemia and finally, nausea, vomiting, obstruction, 
and occasional palpable supraclavicular lymph nodes may be felt 
as well as enlargement of the liver. 


In every case where these vague epigastric symptoms persist, 
x-ray and fluoroscopic examination should be made. Competent 
radiologists should recognize 75 per cent to 90 per cent of positive 
cases. The fluoroscopic examination is diagnostic. X-ray films may 
be only corroborative. 

I believe firmly in the use of the gastroscope by a competent and 


trained gastro-enterologist. It can show the absence of peristaltic 
waves, the ragged nodular margin with a dirty base, the puckering 


; 
q 
} 
4 


792 THE SOUTHERN SURGEON 


of mucosa, the changes occurring in gastric lesions, ulcers. or malig- 
nancies, and when followed consistently, can show the response to 
medical management. 


Examination of gastric contents usually shows diminished 
amounts of free hydrochloric acid. This, however, is not sufh- 
ciently constant to be of diagnostic value. 


Papanicolaou has more recently extended his study to the cyto- 
logic examination of gastric sediment. He suggests that the collec- 
tion of specimens of fasting gastric contents, centrifuged, then pre- 
cipitated by alcohol and stained by his technic will give a high per- : 
centage of accurate diagnoses. 


TREATMENT 


Gastric resection is the procedure of choice and the only one which 
offers hope of cure. In the hands of one who does gastric surgery 
often enough to become adept and rapid, the mortality should fluc- 
tuate between 2 and 10 per cent. The prognosis can be made to 
some extent by the contiguous metastasis to adjacent organs, but 
if the liver is involved and fixation of the stomach is pronounced, 
the patient will rarely survive more than eight to twelve months. 

It is not the purpose of this paper to give a detailed analysis of 
the various technical procedures of gastric resection; rather I would 
stress three points: 

1. Adequate and thorough examination in patients with pro- 
longed changes in food desires, epigastric distress, weakness, weight 
loss, anemia. 

2. Prompt surgical intervention after medical regime fails to 
give relief within two to four weeks. 

3. If the surgeon only does gastric surgery occasionally, he 
should, since he owes to his patient the best chance for recovery, 
refer such patient to a competent surgeon fully capable of handling 
any and all complications which might be present. 


CARCINOMA OF THE UTERUS 
The problem of uterine cancer must be studied in two categories. 


1. The fundus and body of the uterus which contain about 10 per 
cent of uterine cancers. It is seen most frequently in women above 
the menopause. It is adenomatous in type and arises from endo- 
metrial glands. The chief symptoms are watery, serous discharge 
followed by abnormal bleeding. There is no pain. 


Confronted with such a picture, a thorough inspection of the 
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vagina and cervix must be made. The uterus must be dilated, curet- 
tage with microscopic examination done. 


Metastasis from adenocarcinoma of the fundus and body is slow 
and moves chiefly by the lymphatics to involve the lumbar glands at 
the lower end of the aorta and sometimes the inguinal glands. There 
is sometimes extension through the myometrium to the cervix. 
Spread through the blood vessels is late if at all. 


The treatment is complete surgical removal. It is the practice of 
some excellent surgeons to apply radium to the intra-uterine cavity 
and then perform panhysterectomy at the end of six weeks. Others 
will pack the cervix with gauze wick soaked in 70 per cent alcohol 
and also pack the vagina and do the radical operation. 


2. Cervical uterine carcinoma. This form constitutes about 90 
per cent of the uterine cancers and is anatomically and histologically 
different in structure from that in the fundus and body of the uterus. 
The portio vaginalis cervix is covered by squamous epithelium while 
the endocervix is lined by columnar epithelium. Carcinoma of the 
cervix is 95 per cent squamous and the remainder are adenocarci- 
noma arising from the cervical canal. The incidence is greatest 
between 40 and 45 years but may be below and above these levels. 


The cause of carcinoma of the cervix is not definitely known. It 
has been clinically connected with cervical lacerations, chronic cervi- 
citis, et cetera, but contrasting findings by pathologists have some- 
what discredited this theory. 


The gross appearance of the cervix upon examination is that of 
a small hardened granular or friable area situated at the margin of 
the external os. The tumor grows outward giving the appearance 
of eversion of a cauliflower pattern. Another type will be the in- 
verting, invading type which results in crater formation within the 
endocervix while the outer portion of the cervix appears perfectly 
smooth. 


Microscopically the picture is one of squamous cell type in vary- 
ing degrees of differentiation in size, shape, staining reactions and 
pattern. These are factors which determine the growth and grade 
of the cancer. I believe in the use of all agents which will assist in 
the early diagnosis of cervical cancer and therefore use Schiller’s 
lodine Test as well as the cytologic smear test of Papanicolaou as 
adjuncts to the more positive pathologic examination. 


Because the disappearance of glycogen from malignant invaded 
tissue is one of the early transitions, the iodine content of the 
Schiller Test normally would adhere to the normal cervical tissue 
containing normal glycogen and give a brown discoloration but will 
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not stain the carcinomatous tissue which remains pink. This area 
would be the suspicious part from which the biopsy would be taken. 


Because of the high percentage of positive findings by the 
Papanicolaou method which have later been confirmed by path- 
ologic biopsy, this procedure is growing in popularity, especially 
in office routine. The interpretation requires histologic and patho- 
logic familiarity, but if only one genuine cancer cell is found, the- 
diagnosis is made perhaps early enough so that effective remedial 
measures may be instituted. 

The prognosis of cancer of the cervix uteri depends upon the 
grade of the growth and is best determined by the methods of 
Broders and Martzloff which is given here for comparison. 

In Group I following one may expect 5 year survivals in about 
80 per cent; in Group II, in about 40 per cent; in Group III, in 
about 12 per cent; and in Group IV, none. 


GRADING OF CARCINOMA OF THE CERVIX 


Broders Martzloff 
Grade I 
Least malignant Spinal cell type large 16 
Least radiosensi- 0-25% undifferentiated mature cells, poly- 
tive cells hedral with definite 


cell outlines. Few 
mitoses. Keratiniza- 
tion may be present. 


Grade II 
Intermediate 26-50% undifferentiated Transitional cell type 72 
malignancy cells round nuclei, closely 
Intermediate 74-50% mature cells packed, indefinite 
radiosensitivity cell boundaries. 
Grade III 
51-75% undifferentiated 
cells 
49-25% mature cells 
Grade IV 
Highly malignant 76-100% undifferentiated Spindle cell type, deep 12 
Most radiosensi- cells staining—elongated 
tive 24-0% mature cells nuclei, no definite 
cell boundaries, many 
mitoses 


Metastasis from cervical cancer is by direct extension in a radial 
manner involving vagina, body of uterus, parametrium and rectal 
wall. It also spreads by lymphatic extension to the sacral, hypo- 
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gastric, iliac, lumbar and inguinal nodes. It may spread by blood 
vessels in late stages. Obstruction to the ureters with resulting 
hydronephrosis, uremia and by hemorrhage due to erosion of blood 
vessels usually terminate in the fatality. 


TREATMENT 


Panhysterectomy may be done in Grade I. Radium implantation 
in Grades II, III and IV, with subsequent multiple port radiation, 
is the generally accepted standard of treatment at the present time. 
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THE ELDERLY SURGICAL PATIENT 


There is an increasing necessity for the surgeon’s appreciation 
and evaluation of the elderly patient. During the past decade there 
was an increase in the population who reached the age of 65. In 
view of this fact, a greater amount of surgery would be expected in 
this group. The dangers of operating on patients over 50 are defi- 
nitely known to be greater. The mortality in patients over 60 is 
thought to be about 9 per cent in the elective surgery. Contrary to 
the usual belief, elderly people do not withstand operations well, 
although many tolerate surgery without difficulty. A thorough 
knowledge of every patient should be had before undertaking sur- 
gery. A measurement of the chronologic age is not as significant 
as the physiologic status. Many people at 50 may be years older 
than their actual age. 


The anatomic and physiologic changes are of much importance 
in estimating the biologic status of each individual. For the most 
part there is a delay in secretory activity, which in turn leads to poor 
dietary habits, vitamin deficiencies, and malnutrition. The inability 
to decrease the bulk of the food and to prepare it properly for 
assimilation is significant. Pepsin, trypsin, and lipase are decreased 
in the resting state but may be increased after stimulation. Carbo- 
hydrate metabolism, therefore, shows a definite impairment. 
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It is essential that adequate proteins be taken in order to protect 
and aid in the resistance to infection and to hasten recovery. Protein 
requirements higher than the average thus are present in all elderly 
patients in the preparation for surgery. In summarizing, the gastro- 
intestinal tract in the elderly patient has a smaller capacity to retain 
and utilize the proper diet. Renal impairment is not necessarily an 
accompaniment to old age unless there is an associated disease of 
the kidney or other vital organs. It is essential, therefore, that the 
elderly patient receive a high protein, moderate carbohydrate, low 
fat, and high vitamin diet. It must be realized that the usual func- 
tional tests may reveal no systemic impairment, but there may be a 
decrease in reserve under the stress of an operative procedure. 


The cardiovascular system is of most importance and should be 
completely investigated. The-cardiac reserve, the history of cardiac 
disease, and the degree of compensation if such disease is present, 
are factors for consideration. Cardiac disease, however, is not a 
contraindication to indicated surgery. The need for surgery must be 
measured against the actual risk involved. 


Renal function should be determined in all instances. Blood con- 
stituents and urinary tests should be mandatory; and most impor- 
tant, the specific gravity and output of the urine should be known. 
In elective cases the urinary function should be improved when time 
is available. 


Malignancy is the most common cause for surgical intervention 
in the elderly patient. A complete evaluation of the patient must 
be made and an exact measurement of the patient’s capacity must 
be known before undertaking surgery. There is no argument that 
surgery be withheld from patients whose life is dependent upon it, 
even with an associated risk. In advanced cases many patients 
should best receive conservative measures for palliation, if more 
radical procedures cannot be performed. Wangensteen, however, 
believes that with adequate preparation, compromising procedures 
should not be done, but an attempt in all instances for cure should 
be made. The psychic factors in the elderly patients cannot be min- 
imized. Many disturbances in the normal routine may be enough 
to upset them. The least psychic trauma should be the aim in all 
instances. Careful handling of each patient with diligence and skill 
is necessary during the hospital stay. 


The acute surgical abdominal problems must never be lost sight 
of in the elderly patient. Considerable delay is usually experienced 
as a result of fear, lack of consideration of the symptoms, and also 
the desire to be of the least trouble to the family. The family and 
attendants should be well aware of all suspicious symptoms of acute 
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abdominal disease. The avoidance of unnecessary illness and the 
prevention of further disability can be facilitated by early treatment. 
This is demonstrated in patients suffering from biliary disease who 
are not treated when the diagnosis has been made, only to develop 
an obstructive jaundice from a stone in the common duct. If early 
surgery had been done, the morbidity and mortality could have been 
decreased. 


The problem of hydration is of much concern in the older group. 
The adequate intake and utilization of fluids may be the key to 
most problems. The estimation of the requirement can be deter- 
mined by means of the hematocrit, specific gravity of the blood, 
total blood counts, and the existing physical status. Emphasis must 
be placed on the dangers of over hydration as well as of dehydration. 
If too rapidly administered, intravenous fluids may result in heart 
failure and pulmonary edema. The speed ard amount of fluids 
must of necessity be gauged by the needs and existing conditions. 


Sodium chloride administration requires much emphasis with par- 
ticular reference to the elderly patient. Normai requirements of 
sodium chloride are from three to ten grams daily, and the admin- 
istration of larger quantities results in edema and sodium intoxica- 
tion. Ravdin has emphasized the role of hypoproteinemia in the 
production of edema in the poor risk patient. An increased admin- 
istration of sodium may produce an edema and considerable disturb- 
ance in the process of wound healing. Protein needs should be 
known and a sufficient quantity should be administered before under- 
taking surgery if possible. 

Whole blood is to be given in quantities to restore normal blood 
volume and to correct existing anemia. The giving of large quan- 
tities of blood, however, carries the added danger of all parenteral 
fluids plus the risk of all transfusions. Extreme caution must be 
exercised in matching, preparation, and administration of blood, 
since elderly patients are least equipped to withstand the potential 
resulting reactions. 


Elderly patients do not tolerate barbiturates and opiates well. 
The administration of these drugs should be withheld when possible 
and cautiously given when necessary. When Lord Moynihan stated 
that “surgery has been made safe for the patient, and now the 
patient must be made safe for surgery,” he must surely have had 
the older person in mind. 


J. D. Martin, Jr., M.D. 
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BOOK REVIEWS 


DeraiLep ATLAS OF THE HEAD AND Neck. By RAyMonp C. ‘TRUEX, MLS., 
Ph.D., Associate Professor of Anatomy, and Cart E. Kettner, Artist, 
Department of Anatomy, College of Physicians and Surgeons, Columbia 
University. 160 pages, with 149 plates, 116 in color. Price $15.00. Oxford 
University Press, 1948. 


The region of the head and neck, because of its peculiarly complex arrange- 
ment and closely packed anatomic structures, presents a singularly difficult task 
of portrayal and delineation. The student often orients himself with the 
anatomic landmarks and structures in one plane but is confused when pre- 
sented with the same structures in another. In previous attempts to set forth 
the anatomy of this region, authors have resorted to single plane black and 
white illustrations which are, first, difficult of interpretation and, second, 
escape orientation. In the present Atlas, Professor Truex and Mr. Kellner 
have not only presented a morphologically accurate depiction of the topo- 
graphical relations of this region but in addition, by skillful three dimensional 
colored illustrations, have rendered this region easily understandable. The 
dissections are obviously painstakingly accurate but it is in the artistic repro- 
ductions that this Atlas excels. Many of the 147 figures are so amazingly pre- 
sented that one seemingly gains a stereoscopic visualization of the area viewed. 
This Atlas not only clarifies the anatomy of this region for the student but 
serves as a masterful and concise reference for the neuroanatomist, the neuro- 
logic surgeon or the general surgeon. 


Homer S$. Swanson, M.D. 


HANDBOOK OF OrTHOPEDIC SURGERY. By ALFRED Rives SHANDS, JR., B.A., 
M.D., Medical Director of the Alfred I. DuPont Institute of the Nemours 
Foundation, Wilmington, Delaware, in collaboration with RIicHARD Bev- 
ERLY RANEY, B.A., M.D., Associate in Orthopedic Surgery, Duke Univer- 
sity School of Medicine. 574 pages, with 159 illustrations. Price, $6.00. 
St. Louis, Missouri: C. V. Mosby Company, 1948. 


The third edition of this book is an excellent achievement of the wish the 
author made in the preface to his first edition “that this short textbook will 
assist in the teaching of orthopedic surgery and that it may find a permanent 
place of usefulness in this special field of medicine.” 


This book deals chiefly with the so-called true orthopedic conditions: the 
congenital, acquired, and chronic affections of the neuromuscular skeletal 
system. It deals only briefly with a few acute traumatic conditions and is not 
recommended as a handbook of these conditions. 


The subject matter on each subject is short, easy to read and to understand, 
and is a valuable text and reference book for the medical student, orthopedic 
nurse, general practitioner, pediatrician, and those interested in the conditions 
of the neuromuscular skeletal system. 


Only a few photographs are contained in the book. The illustrative draw- 
ings are instructive. The bibliography gives excellent references on all sub- 
jects in the book. 


JoserH H. BoLanp, M.D. 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, ETC., 
REQUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 1912, AS 
AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 


Of The Southern Surgeon, published monthly at Atlanta, Georgia, for September, 
1948. 


State of Georgia, County of Fulton, ss. 


Before me, a Notary Public in and for the State and county aforesaid, personally 
appeared Dr. B. T. Beasley, who, having been duly sworn according to law, deposes 
and says that he is the Managing Editor of The Southern Surgeon, and that the fol- 
lowing is, to the best of his knowledge and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication for the date shown in the above caption, 
required by the act of August 24, 1912, as amended by the acts of March 3, 1933, and 
July 2, 1946 (section 537, Postal Laws and Regulations), printed on the reverse of this 
form, to wit: 


1. That the names and addresses ‘of the publisher, editor, managing editor, and 
business managers are: Publisher, The Southern Surgeon Publishing Company, Atlanta, 
Ga. Editor: Dr. Irvin Abell, Jr., Louisville, Ky. Managing Editor: Dr. B. T. Beasley, 
Atlanta, Ga. 


2. That the owner is: The Southeastern Surgical Congress, composed of surgeons 
of the Southeast. Not incorporated or operated for profit. 


3. That the known bondholders, mortgagees, and other security holders owning or 
holding 1 per cent or more of total amount of bonds, mortgages, or other securities 
are: None. 

4. That the two paragraphs next above, giving the names of the owners, stockholders, 
and security holders, if any, contain not only the list of stockholders and security 
holders as they appear upon the books of the company but also, in cases where the 
stockholder or security holder appears upon the books of the company as trustee or in 
any other fiduciary relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs contain statements em- 
bracing affiant’s full knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear upon the books of the com- 
pany as trustees, hold stock and securities in a capacity other than that of a bona fide 
owner; and this affiant has no reason to believe that any other person, association, or 
corporation has any interest direct or indirect in the said stock, bonds, or other 
securities than as so stated by him. 

B. T. BEAsLey, Managing Editor. 


Sworn to and subscribed before me this 13th day of September, 1948. 
(Seal) Mrs. J. H. BAuKNiGHT, Notary Public. 


(My commission expires March 23, 1952) 
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